














SHOULD this little motor stop some day, 
there’s no telling how many people 
would miss their breakfast rolls. It 
isn’t impressive in size—only 14 hp.— 
but it drives an important conveyor in 
a baking plant. 

Literally millions of fractional-horse- 
power motors drive a surprisingly large 
amount of industry’s machinery. Out- 
side they all look pretty much alike. 
Inside there are plenty of differences 
that must be thoroughly understood by 
everyone who has to apply them. 

Don’t miss a September article that 
tells Factory readers all the things 
they ought to know about small motors. 
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Norton “BE” Wheel. Tool men everywhere proclaim Norton “BE” Bon 

Wheel the best they have ever used... Because of its fast, cool cutting 
action with no tendency to burn even on the hardest high speed steels and 
alloys... Because it holds its shape... Because of the few dressings required. 


Available in all the usual tool room shapes and sizes, and all necessary 
grains, grades and structures. 
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L. C. MORROW, EDITOR 


‘Taking Stock 


1s ERE ARE 
SIGNS of a dawn- 
ing stability in labor 
relations. They may 
not be apparent to the 
individual whose labor 
horizon for the mo- 
ment is the Weirton 
mess, or some case equal in extremity. But 
for any one who will take the time and trouble 
to search for them, the signs exist. 

A few weeks ago fifty leading American 
industrialists went on record with their views 
as to “the significance of management.” They 
did so at the request of Lewis H. Brown, Presi- 
dent of Johns-Manville, in his capacity as chair- 
man of the Commerce and Industry Committee 
of the Seventh International Management Con- 
gress. An analysis of these statements shows 
wide acceptance of responsibility on the part 
of management as to the material and social 
needs of labor. This augurs well for an increase 
in the agreements that will be reached between 
management and labor on a non-strife basis. 

The American Federation: of Labor has put 
itself on record as to its belief in the necessity 
for cooperation by labor and management to 
develop efficiency and production. Here, it 
seems, may be the beginning of that long hoped- 
for understanding on the part of labor that no 
more can be taken from production than is put 
into it, be the take-away by capital, manage- 
ment, or labor. 

There is an increasing number of coopera- 
tive arrangements between organized labor and 





in Labor Relations 


management by which the entire personnel of 
specific plants is represented in the solution of 
manufacturing as well as personnel problems. 
Some of these will be told about in future issues 
of Factory. 

Organized labor has in noteworthy cases 
devoted its efforts to securing financial support 
for failing concerns, and to helping in reorgan- 
ization. The basis has been self-interest, of 
course. The encouraging thing is that labor 
saw the evaporation of jobs with the closing 
down of plants. 


These are encouraging signs. There is the 
temptation to set against them the continuing 
strife engendered by decisions of the National 
Labor Relations Board. Ruling out Weirton’s 
lawyer, for example. As another instance, de- 
ciding that a shoe manufacturer had violated 
the Wagner Act because he distributed among 
his employees copies of an anti-CIO speech 
made by a Congressman. You will recall others. 


Bue: POSSIBLY such decisions of themselves 
tend to promote stability in labor relations. 
Their effect is both cumulative and bad. When 
it becomes big enough and bad enough, the law 
will be amended. That is the American way. 
We hope our analysis of the labor situation 
today is not too strongly influenced by wishful 
thinking. Prosperity once again appears to be 
in sight. When it comes it can be greatly 
hindered by upset labor conditions, or helped 
by stable ones. We think we see a trend toward 


stability. 








Britain's Way with Labor 


Voluntary agreements between organized labor and organized employers keep British strikes 


at a minimum. Negotiators stick strictly to facts. Government interference is “out 


*; neither 


side wants it. That's an old tradition of the Isles from which we Americans seem to be straying 


MERICA, it is plain, must soon 
A choose between voluntary and 
compulsory systems of labor 
negotiation and adjustment. Already 
we are set in the compulsory direc- 
tion—in the Wagner Act and in our 
railway conciliation—with turmoil and 
much employer unhappiness in one 
and packed results in the other. 

Do we want an extension of these 
methods or are we quickly to change 
our front and welcome and encourage 
a voluntary system? 

In making our momentous decision 
the experience of Great Britain should 
be helpful. There they have volun- 
tary agreements. How do they work? 
What do employers and unions say 
about them? 

The answer is unanimous: Both 
agree fully that voluntary agreements 
do work. Both vigorously oppose com- 
pulsory labor agreements and gov- 
ernment intervention. 


What Is the British System? 


The British system is one of “col- 
lective agreements” between organ- 
ized employers and organized unions. 
A single employer rarely makes an 
independent agreement with a union. 
Thus the union does not get better 
terms from one company and then use 
those terms as an argument for con- 
cessions from the rest. 

The mechanism for settling differ- 
ences is also voluntary. Side by side 
with agreements as to hours, wages, 
overtime payments, and working con- 
ditions are plans for bringing up, con- 
sidering, adjusting, and settling com- 
plaints, grievances, and violations of 
employer-union agreements. 

Settlement in the plant is always 
preferred. Should that fail, the dif- 
ference goes before a city-wide or dis- 
trict conference, with equal repre- 
sentation of employers and workers. 
If again there be failure, the issue 
goes to a conference of the national 
organizations of the respective sides. 
The vast majority of differences does 
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not get beyond the plant. Many are 
composed in district consideration. 


‘Relatively few go to national hearing. 


Government in the Picture 


Up to this stage there is no inter- 
position of government. Now, if the 
national conference fails to compose 
the difference or seems likely to fail, 
the Minister of Labor can suggest re- 
course to one of a number of types of 
adjusting mechanism which have been 
made available by law. He can pro- 


pose a conciliator, a single arbitrator, 
an arbitration board, or reference to 
the Industrial Court. But, mind you, 
he can only propose. Use of any one 
of the mechanisms depends on consent 
of both parties. The voluntary prin- 
ciple is thus retained. 

Agreement to accept one of the 
arbitration methods obviously implies 
the intent of both parties to abide by 
the decision. As a matter of fact, the 
decision is always accepted. Refusal 
would be considered an appalling 
breach of faith. But note this clearly: 
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ABOUT THE AUTHOR 


Widely traveled, keenly ob- 
servant, Mr. Mehren was for- 
merly editor of Engineering 
News-Record and for many 
years Vice-President of the 
McGraw-Hill Publishing Com- 
pany. Readers will recall his 
interesting reports in previous 
issues on wage-hour laws and 
compulsory arbitration in Aus- 
tralia and New Zealand. 


FROM across the seas come rumors of a British 
labor relations picture much happier than our own. 
Strikes, they say, are few—negotiations friendly. 
So great has interest in the topic grown that the 
President has sent a delegation abroad to study it. 
Factory's readers will learn, in advance of the 
_ delegation’s report, what this British system is and 
how it works. An illuminating description of the 
basis on which British labor, management, and 


government cooperate is given in this first-hand 
study by Edward J. Mehren 

















The decision cannot legally be en- 
forced. No penalty is provided. 

If the parties cannot reach agree- 
ment through voluntary adjustment 
and refuse to employ one of the le- 
gally available settlement mechan- 
isms, the Minister of Labor can ap- 
point a Court of Enquiry to investi- 
gate the circumstances of the dispute. 

The court, however, does not make 
a decision. Its purpose is to ascertain 
the facts for the benefit of the public. 
The court’s report is submitted to both 
houses of Parliament and is published 
by the Minister. But again the volun- 
tary principle is retained. The con- 
clusion of the court is not enforceable. 
Courts of Enquiry, it should be added, 
are appointed infrequently, and only 
when the Labor Minister deems the 
public interest to be involved. 

While a difference is in process of 
settlement, it is generally accepted 
that there shall be no stoppage of 
work, either by strike or lockout. But 


if the agreed machinery fails, either 
side can stop. 

“An occasional stoppage may not 
be without benefit,” remarked one in- 
dustrialist, “for it is notice to both 
parties that unreasonableness will re- 
sult in the loss of wages to employees 
and of production to the employers— 
and those are the last things either 
party wants.” 


British Realism 


But the British are a practical, a 
realistic people. If, in special cases, 
the voluntary system cannot be ap- 
plied, they do not tolerate a bad situa- 
tion merely because it is not solvable 
by the most favored method. The 
voluntary mechanism works only when 
both sides are well organized and 
represent majorities in their respec- 
tive groups. 

It was clear a generation ago that 
there was sweating in trades where 
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unionism was weak. Public opinion 
stepped in, and in 1909 the Trade 
Boards Act was passed, empowering 
the Minister of Labor to appoint a 
trade board for any industry in which, 
in his judgment, the rate of wages 
prevailing was exceptionally low. By 
a further act, in 1918, the power to 
appoint trade boards was widened to 
include any trade where there was no 
adequate mechanism for determining 
and enforcing a fair wage. The trade 
boards determine minimum wages 
which, upon approval by the Labor 
Minister, all employers in the trade 
must pay. 

These boards are not primarily 
agencies for labor negotiation, but 
means of enforcing the public opinion 
against sub-standard wages. 


Enforcing Agreements 


There is another partial exception 
to the voluntary agreement. It con- 
sists in the legal-enforcement of vol- 
untary agreements. It is still experi- 
mental, and applies only to cotton 
weaving wages in a circumscribed 
territory. The law (known as the Cot- 
ton Manufacturing Act) was enacted 
on the joint request of the employers 
and the unions. 

It does not interfere with negotia- 
tions between employer organizations 
and unions. But if these organizations 
represent 50 per cent or more of those 
engaged on both sides, the Minister 
of Labor, on joint application of the 
two parties and after examination and 
report by a board of three impartial 
members, is empowered to issue an 
order making the agreed-upon wages 
applicable to and enforceable upon 
(under penalty) all employers in the 
industry, in or out of the employers’ 
organization. The purpose of the act 
is, in an industry that has had severe 
wage cutting, to impose the majority 
opinion on those who seek to stay 
outside of agreements. 

The act was passed in 1934 and was 
to apply for three years. On petition 
of both parties it has been extended 
on a year-to-year basis. 

That is the broad outline of the 
British system. Two pertinent ob- 
servations should be noted before 
turning to a discussion of results. 

First, British labor is more highly 
organized than American. The United 
States has 53,000,000 persons avail- 
able for gainful occupation, of whom 
approximately 7,000,000 are organ- 
ized in trade unions. Great Britain 
and Northern Ireland have 21,000,000 
persons available, of whom 5,300,000 
are union members. 

It is also noteworthy that in Eng- 
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land there is no breach between craft 
and industrial unions, although there 
is overlapping and some contest among 
unions in certain industries. But, in 
general, all live happily together in 
the Trades Union Congress, the great 
central body. 

The second comment is that Amer- 
ican employers are often misinformed 
about the legal responsibility of Brit- 
ish unions. We assume that they can 
be held liable for losses incurred by 
employers as a result of legal strikes. 
That is not correct. They are liable 
for damages in illegal strikes, and 
leaders who plan or encourage such 
strikes incur criminal liability. Strikes 
are illegal if they have some object 
other than correction of a dispute in 
the industry and at the same time seek 
to coerce the government. 

The general strike, therefore, is 
illegal. So is the sympathetic strike 
if it aims to coerce the government. 
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View of Imperial Chemical Industries plant at Billingsham (British Travel Association photographs ) 























This legislation is included in the 
Trade Disputes and Trades Unions 
Act of 1927, passed after the general 
strike of 1926. 

We turn now to the meat of the 
inquiry. How well does the British 
voluntary system work? Does each 
of the parties affected feel that the 
results have been fair to his side? 


It Meets the Test 


Judged by this test, the voluntary 
system is definitely a success. Unions 
declare that it has got a lot for them, 
as much as they could hope to get by 
any system. They admit that there 
are still hard employers who would 
grind their workers if they could, but 
they declare that the large employers, 
whose leadership makes employer pol- 
icy, are fair and reasonable. 

To be noted is this: That the emo- 
tional phase of negotiation has long 
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since disappeared in British labor re- 
lations. For many years, negotiation 
has been based on fact. All the larger 
unions have research departments. 
They study the statistics of their re- 
spective industries constantly and, 
when obtainable, the financial reports 
of the companies. Every employer in- 
terviewed testified to the negotiating 
ability of the labor representatives. 
One vigorous industrialist, who has 
long conducted negotiations for two 
of Britain’s largest industries, stated 
with deliberation that “many em- 
ployers have been forced to a closer 
study of their own figures by the chal- 
lenging questions of negotiators.” 


On the Employers’ Side 


Employers also say that labor lead- 
ers are fair and will accept conclu- 
sions evident from the facts. I asked 
two officers of a large industry whether 
they had paid too high a price for 
industrial peace. One replied that in 
certain items they are dangerously 
near the limit of what they could 
grant. I then asked: “Will labor 
leaders, on a showing of those facts, 
withdraw future increased demands?” 
There was an instant and emphatic 
“Yes” from both. 

Each side, too, testifies to the scru- 
pulous observance of agreements by 
the other. One employer described it 
as “almost fanatical loyalty to agree- 
ments” on the part of labor. An ex- 
ception occurred during the General 
Strike of 1926 when the fabric broke 
in many directions. Observance is, of 
course, made possible because the 
union leaders have firmly established 
themselves with their members and 
are certain that their actions will be 
supported. Unauthorized strikes do 
occur, but employers declare that the 
number of strikes is negligible com- 
pared with the potential trouble re- 
moved by the adjustment machinery. 

In America, probably most em- 
ployers have a deadly fear of unioniza- 
tion, particularly those not now union- 
ized. That is why we have the Wagner 
Act; labor determined to get by law 
what it could not get by negotiation. 
Let us examine these fears and see 
whether they have been realized in 
British experience. 

First we fear that “labor will run 
our plants,” that it will dictate terms 
incompatible with efficiency. (It surely 
has done that in some American in- 
dustries—in coal mining before the 
World War, and in the sit-down strikes 
of recent years.) 

The British say the unions have not 
“run the plants.” At times their de- 
mands, if granted, would have tres- 



































































passed on the domain of management. 
But employers firmly resisted and the 
denial has been accepted. It is a 
cardinal principle with British em- 
ployers that factory management and 
discipline are their jobs and are not 
to be invaded. Of course, individual 
cases of discipline are always review- 
able on request; if not disposed of to 
the satisfaction of the complainant, 
they may be placed before the consti- 
tuted joint machinery for hearing. 

Bound up with this question is that 
of the closed shop. Naturally the 
unions want it. In some industries 
they have it; in most, they have not. 
British employers take the position 
that it is not their job to recruit mem- 
bers for the union. They insist on 
hiring any desirable applicant, but 
they make no objection to union effort 
to get the non-union newcomer to 
join up. 

Shops were found during this in- 
quiry in which union members varied 
from 100 per cent to as low as 15 per 
cent. In every case, however, wages, 
hours, etc., were arranged with the 
union. The reason given is that the 
unions have developed leadership and, 
therefore, contribute to faithfulness in 
observing agreements and, conse- 
quently, to stability. 


Restriction of Output? 


The check-off is unknown in Great 
Britain. In fact, it is illegal to make 
deductions from wages, except the 
various insurances. 

Our next American fear is restric- 
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tion of output, and the replies to this 
question were a distinct surprise. 
“Go slow” or “ca’ canny” has been 
traditional, or so it seemed to me, in 
British industry. I expected to find 
restricted output quite common on 
time-payment jobs. 


Resistance to Improvements? 


Not so. One and all, employers 
testified either that there was no re- 
striction or that it was negligible. One 
manager, in the building trades, said: 
“We have only the restriction that 
flows from human nature. Men work 
a bit harder when jobs are scarce and 
somewhat slower when they are plenti- 
ful.” But even he said the difference 
was not serious. 

Next, we in America fear union re- 
sistance to improvement of processes, 
new machinery, piecework, and scien- 
tific management methods. British 
labor, of course, looks on some of 
these with a wary eye. But it knows, 
through long education in the eco- 
nomics of industry over the negoti- 
ating table and through its researches, 
that an ascending standard of living 
is made possible only by augmenting 
income per worker. Therefore, it no 
longer opposes the introduction of 
labor-displacing machinery, but in- 
sists, first, that labor share in the fruits 
of the lower production cost and, sec- 
ond, that the introduction be in such 
a way as to cause as. little hardship as 
need be to the wage earners affected. 

Piecework payment is freely ac- 
cepted in some trades, opposed in 
others. In the building trades, for 
example, there is no piecework. The 
unions have successfully maintained 
that it leads to scamped work, unfair 
to the owner. Where piecework is 
accepted, the devil in it has been 
scotched; rates may be changed only 
through union negotiation. 

Americans fear, too, that where 
unions are strong, wages, in particu- 
lar, will not be flexible, that in a severe 
depression they cannot be brought 
down and enable products to move in 


a market of lowered purchasing power. 


Britain had some such difficulty in 
the post-war depression, resulting in 
more strikes than usual (who wasn’t 
abnormal in those times?), but it 
had relatively little difficulty in the 
1929 depression. British union lead- 
ers did assent to necessary reductions. 
They didn’t like them. Who does? 
But they realized that the alternative 
might be lessened sales with conse- 


quent closure of the plants. Of course, ~ 


the cuts followed falling living costs, 
which naturally was the ground for 
the employers’ request. 
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In a British steel mill 


Commenting on this period, one 
union general officer proudly re- 
marked: “Collective bargaining has 
come out of it stronger than it went in. 
While money wages were reduced, real 
wages, in general, held up. Our peo- 
ple did not suffer if they were fully 
employed.” 

Again we Americans fear the con- 
stant union pressure. “A labor leader 
must constantly be getting something 
for his members; otherwise he can’t 
hold his job.” So runs our expres- 
sion. Many employers in Britain 
were asked if that was the British 
experience. They answered that it 
was so in the early days of trade union 
effort; not now. At one time labor 
was not well treated. There was much 
ground to be covered to raise stand- 
ards to decency levels. The union 
leaders gave the employers little rest 
between concessions and demands. 


Pressure Lifted 


Now, wages, hours, working con- 
ditions are much better on the whole. 
There is less complaint among the 
workers; less pressure on leaders. 
Moreover, the leader still does much 
for his men. It may not be in re- 
peated major advances, but in the 


“service” work of prompt settlement of 


minor complaints. 

Other factors have tended to reduce 
the frequency of demands. Bargain- 
ing is between employers’ organiza- 
tions and unions. The individual em- 
ployer does not have to bear the load 
alone. But, national agreements for 
us and for Britain are vastly different 
problems. From London to Glasgow 
is only 400 miles by rail. National 
agreements for us would span the 
length and breadth of a continent. 
Sectional differences in living condi- 
tions are pronounced; the physical 
task of gathering negotiators from 
distant states is almost insuperable; 
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area agreements for us would be 
more suitable. 

Finally, American employers dis- 
like dealing with unionists whose 
early argument, at least in the more 
recently organized trades, is a figura- 
tive club—their ability and willing- 
ness seriously to interfere with our 
operations. We do not hesitate to 
meet, even to fraternize with our ag- 
gressive competitors; we dislike con- 
tact with men whose argument is 
force. (Of course, and happily, this 
is not the only type of American labor 
leader. We have factual negotiators 
as well.) 

What is the British experience? 
They had this type in the early days. 
In some trades, those days are so 
long past that no one active today in 
labor or management has had per- 
sonal experience with them. In other 
trades, the change in type was marked 
about 1900; in fewer still, after the 
War. One employer said: “It took 
30 to 50 years for the negotiating, 
sane type of union leader to come to 
the top. We're at least a generation 
ahead of America in this respect.” 

The British employer says, too, that 
his employers’ organizations have 
helped to develop the negotiating type 
of union leader by their willingness to 
talk out any problem on the basis of 
fact and principle. But it can’t be 
done overnight. The premium, so says 
the British employer, will be on the 
strong-armer so long as unionization 
is opposed and employers leave to 
labor no other weapon than force. 


Why Not Compulsion? 


What impresses me most in England 
is the vigorous opposition of both 
unions and employers to any form of 
compulsory conciliation or arbitra- 
tion. This is all the more startling be- 
cause we in America are on the way to 
compulsion. Further, I had come from 
New Zealand and Australia, where 
compulsory arbitration is in force. 

Consequently, in every visit with 
employers and unionists I asked: 
“Why are you so strongly opposed to 
the compulsory method?” 

There were many answers. Some 
objected because it took wages, hours, 
etc., out of economics and put them 
into politics. The politician who 
promised the highest wage would get 
the votes. Union leaders, too, said 
they might fare well if a labor gov- 
ernment with a comfortable majority 
were in power, but badly under con- 
servative administration. One keen 
young labor leader said: “I’m op- 
posed to compulsion because if you 
force terms upon men they’ll seek at 
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once to get around them. If they 
reach agreements voluntarily, they'll 
stand by them loyally.” 

A common objection, voiced chiefly 
by employers, was that government 
conciliators, if their numbers were 
large, might be academically trained, 
without actual labor or management 
experience. Even with experience in 
one line, they would know nothing 
of the problems of many other indus- 
tries. 

Back of these specific objections, 
I feel that I saw reflections of the old 
traditional British opposition to the 
arbitrary exercise of power by gov- 
ernment. The Briton has fought long 
for his liberty; he does not lightly 
place under government matters that 
he can handle himself. We in Amer- 
ica had much of this feeling prior to 
the great depression, but it has gone 
into a sad decline since. Our experi- 
ence with compulsion certainly is a 
realization of the evils that the Briton 
has always shunned. 


How About Chiselers? 


The experiment in the cotton indus- 
try, of the legal enforcement of volun- 
tary agreements, prompted a question 
that will interest every American busi- 
ness executive. “How,” I asked, “do 
you handle the chiseler—the manu- 
facturer who will not join your labor 
negotiating association, who pays 













lower wages, works longer hours, and 
cuts prices?” 

The answer was that, if he is a small 
producer, with a negligible output, he 
is just left to run his nefarious course. 
When his production becomes sizable, 
the unions organize his plant and 
bring him under the agreement. An- 
other influence in some trades is the 
purchasing policy of public author- 
ities, who nearly always make it a 
condition of contract that reasonable 
wages and conditions be observed by 
the contractor. 


All in the Approach 


It is thus apparent that the basic 
approach of the British employer is 
different from ours. He takes it for 
granted that his men will be union- 
ized. But, to match the strength of 
united workers, he too forms a union 
—an association of employers. 

This statement implies some opposi- 
tion. And there is opposition—there 
always will be difference of opinion 
on the division of industrial income. 
But that does not necessarily imply 
bitterness. In Britain the leaders on 
both sides respect each other, call 
each other by first names, discuss for- 
mally and informally all manner of 
questions of mutual welfare. 

Nor do the bigwigs of industry dele- 
gate contact with union leaders solely 
to plant managers and special labor 
officers no matter how competent. On 
the contrary, they themselves maintain 
personal contacts with the top union 
leaders. It is not unusual for the chair- 
man and directors to seek the advice 
of union officials when the company is 
considering some new plan affecting 
the employees, even though it is not a 
subject for negotiation. 

For a fine account of this spirit I 
strongly advise American employers, 
if they have not already done so, to 
read the article by R. Lloyd Roberts, 
chief labor officer of Imperial Chem- 
ical Industries, Ltd., in the November, 
1937, issue of Factory. 

The unions are thus looked on not 
only as inevitable but desirable. One 
employer asked if he would rather 
deal directly with his men replied: 

“Yes, I personally would. But I 
recognize that all employers are not 
fair. Many would still grind down 
the workers. Therefore, I think the 
men should have a union and that I 
should deal with it. I think it ben- 
efits my industry as well, for it as- 
sures continuity of production.” 

This and other replies showed that 
the social idea of a well-paid, healthy, 
contented working force is in the 
minds of many of Britain’s industrial 
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leaders. This is borne out by the 
nation’s social legislation. True, that 
has been the result of public opinion, 
stirred up to some extent by labor’s 
propaganda, but employer opposition 
has not, in a generation, been on prin- 
ciple but in detail. The insurances— 
health and old-age pensions, unem- 
ployment—are now fully accepted. 
Some corporations, in fact, have ben- 
efits of their own to supplement the 
public schemes. In many industries, 
wage earners now get an annual va- 
cation of one week with pay. A joint 
committee recently recommended such 
vacations in all industries. 

Such improvement of the condition 
of the worker costs money, of course, 
but this has been offset, in part, by 
the increase in the efficiency of British 
industry. Huge sums have been spent 
on plant modernization. Wastes have 
been reduced. 


But It Costs Money 


To check the endorsements of the 
British system as expressed by labor- 
ites and industrialists, I interviewed 
welfare workers and consulted statis- 
tics. It is quite evident that the living 
standard of the British worker has 
been much improved since the war. 
Statistics of “real” wages show it. It 
is evident to the eye of anyone who 
knew the poorer sections of London 
and the industrial towns in the Mid- 
lands and the North twenty years 
ago. Men and women are better 
clothed, look more fit physically, are 
more alert mentally. In this improve- 
ment, not only have wage increases 
and working hour reductions played 
a part, but the social insurances as 
well. It follows that the part played 
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Comparative living standards based 
on earning power of steel workers 
in U. S. and foreign nations (Com- 
parison supplied by The American 
Iron and Steel Institute.) 
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by the unions in securing these insur- 
ances is to be put to their credit as 
well as the concessions they have se- 
cured in direct negotiation with em- 
ployers’ organizations. 

Granted, therefore, that there has 
been progress, what is the status of 
British labor today? 

It would seem that skilled, organ- 
ized labor if fully employed enjoys 
what the British would consider a fair 
standard of living. This standard un- 
fortunately, as with us, has been se- 
riously reduced by the part-time em- 
ployment in many industries since the 
beginning of the great depression. In 
general, wage rates for most of the 





skilled workers lie between 60 and 
80 shillings per week, and the rates 
for laborers are about 25 per cent less. 
Forty-eight hours is, as a rule, the 
length of the work week. 

Overtime rates vary for different 
trades. In some they begin with time- 
and-a-quarter for the first two hours 
of overtime and time-and-a-half there- 
after. In other trades they are time- 
and-a-third and _ time-and-a-half for 
all overtime. Double time is usually 
paid for Sundays and holidays. Some 
agreements limit overtime; some for- 
bid it entirely. 


Standards Still Inadequate? 


Social workers contend that large 
numbers of unskilled workers are on 
an inadequate standard of living, al- 
though they admit conditions have 
improved greatly since the War. 

A similar view is taken by B. See- 
bohm Rowntree, the cocoa manufac- 
turer, who takes what many regard 
as an “advanced” or even “ideal” 
point of view. He finds that 55 shil- 
lings per week are needed by a fam- 
ily of five for a health-maintaining 
diet and fair clothing and shelter. 
In this he allows only 10s. 8d. for all 





items above the chief necessities. He 
estimates that one-third of the adult 
male workers in towns earn less than 
50s. per week and over 40 per cent 
less than 55s. 

Other investigators find that one- 
third of the population suffers from 
serious malnutrition. Another interest- 
ing finding is that of the International 
Labor Office that in 1931 in Manches- 
ter it would have cost 87s. 9d. to have 
given a standard of living equal to 
that of the typical working class house- 
hold in Detroit. 

On the other side, it is pointed out 
that union agreements determine un- 
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A Yorkshire colliery and colliery town. 


that therefore they must be consid- 
ered fairly adequate; further, that 
the government is alert to cover 
weaker trades by minimum wage 
rates set by trade boards. Undoubt- 
edly here again part-time work plays 
an important part. 


To Sum It All Up 


All in all, in the course of question- 
ing of a large number of people, a 
good case was made out for voluntary 
agreements in labor negotiation. These 
have brought, in many industries, 
practically unbroken industrial peace, 
steady production and wages, and con- 
stantly improving conditions. 

Possibly a final word of comment is 
justified. Continental Europe has 
been through social and political up- 
heavals, in Italy, Germany, Spain, 
Russia, France. Here, hard by, sits 
Britain, comparatively unaffected, go- 
ing on in a steady way. I wonder 
whether Britain’s treatment of labor 
—as a partner in the industrial enter- 
prise, as a group that has a right to 
be heard because of its interest in the 
businesses that give its members a 
livelihood—is not an important factor 
in this remarkable stability. 
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ED ENDS 


a PLYWOOD 


REMOVABLE SIDE 


PANELS 


&@' PLYWOOD 


EL CAST 
- Bagi bi 
TREAD 4" 


Were Always F inding | 
a Shorter Cut 


T. L. BAKER 


Maintenance Superintendent 
National Stamping Co. 
Detroit 


UR PLANT is efficiently laid 
QO: and equipped with the most 

modern machinery. But we can 
still find many places where an im- 
provement in method results in speed- 
ing production, conserving floor space, 
and saving manpower. 

For instance, we formerly used 
steel barrels to move stampings about 
the plant. Now we have a large num- 
ber of box trucks of our own design. 
They have two high rigid casters and 
two smaller ball-bearing casters. The 
capacity of each truck is 45 cu.ft., 
equal to that of six large barrels. Yet 
the truck occupies half the floor 
space. Also, the barrels were station- 
ary; a loaded truck can be pushed 
around by one man. 

Making work trays easily portable 
is another way we found to cut out a 
lot of waste motion. The table tray 
used by our punch press operators is 
made in our own plant. It is of con- 
venient working height, and a remov- 
able sheet-steel lid converts it into an 
assembly bench. Leg braces are posi- 
tioned to accommodate a lift truck. 

We also have a three-wheel tractor 
that does a hundred-odd pushing and 
pulling jobs. It is most versatile when 
used in connection with a standard 
hand lift truck. So we designed a 
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coupling for hooking the truck to the 
tractor. A man with a lift truck can 
get a heavier load clear of the floor 
than he can pull. Our skid equip- 
ment is designed for handling with 
the hand lift truck, but we pull the 
truck with the tractor, to the tune of 
important savings in time and effort. 

All our raw material is heavy. So 
is our finished product. Both are kept 
on skids and moved about with the 
combination referred to. Loads in- 





clude new steel from the shears, coil 
steel, finished parts, scrap, die blocks. 
The tractor has an over-all width of 
381% in. and a turning radius of 51, 
so is able to get about handily in 
crowded aisles. The coupling works 
so well that loaded skids may be 
moved in and out of snug berths in no 
time at all. And the tractor’s mechan- 
ism is so similar to that of an auto- 
mobile that any number of men about 
the plant can operate it expertly. 
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Slide It and Save a Motion 


Is what old-time motion economist recommends in place of the mentally fatiguing grasp, lift, 


and carry motions usually found in small-parts assembly. Trick, if any, is in design of bin 


E. H. MacNIECE 


Plant Engineering Department 
International Business Machines Corp. 


Endicott, N. Y. 


HEN the little supervisor in 

your home makes up your 

mind to shift the piano from 
the southeast corner to the northwest 
corner of the living room, you don’t 
grasp, lift, and carry it. Unless you 
have your eye on a nice quiet rest 
in the hospital. 

No, if you know what’s good for 
you, you slide it. 

Which, of course, is what you 
ought to do when the move involves, 
not a grand piano, but just a nut or 
a washer. Here the penalty for 
grasping, lifting, and carrying may 
not be a vacation in the hospital, but 
certainly time and money. 

Much has been done to reduce 
motions to their least fatiguing class. 
More can be done to reduce the at- 
tention and mental fatigue required 
in the actual grasping of parts. 

Unfortunately, most of the first 
gravity bins were made (Figure 1) 
without a lip to facilitate the slide 
grasp. A slight modification is all 
that is needed. See Figure 2. Then 
look at Figure 3, a cut-away view 
with thumb and first finger grasping 
a small part and using the slide 
principle. The lip is filled once in 
a while by inserting four fingers and 
sliding a number of parts onto the 
lip, then continuing on with the part 
in contact with the forefinger. It 
will slide over the lip and meet the 
thumb. 


Two at a Time 


Many operations require the as- 
sembly of nuts and washers or similar 
parts to studs or screws. This slide- 
grasp principle can be further ex- 
tended to the grasping of two parts 
at the same time and have them in 
position for assembly. 

Figure 4 shows how. It is a cut- 
away view of two trays so placed 
that the thumb can slide a washer, 
the first finger a nut. Parts can then 
be grasped in assembly position when 
they leave the trays. 
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Figure 1. Old-style parts tray, which compelled the operator to grasp, 
lift, and carry the part 

Figure 2. New-style tray with lip or shelf, which facilitates the more 
effective slide-grasp movement 


Figure 3. Cut-away view showing how part is slid from lip of tray 
to assembly position between finger and thumb 





Figure 4. Modification of slide-grasp principle makes it possible for 
the operator to grasp two different parts in assembly position 














An overhead chain conveyor moves gears into and out of this soundproofed, air-conditioned inspection room 


Quiet Room for Testing 


Bedlam without. But the proverbial pin drop can almost be heard within the three air-conditioned 


rooms Buick built for gear inspection. Rooms like them can be set down anywhere in any noisy shop 


FRANK ELWELL 


W orks Engineer, Buick Motor Company 
Flint, Mich. 


UIET GEARS are essential in 
the present-day automobile. 
However, the inspection of 
these gears for quietness may come 
at a point in the process that is any- 
thing but quiet. Assembling benches, 
presses, lappers, and gear-cutting ma- 
chinery are most likely located adja- 
cent to the space where gears should 
be inspected according to the natural 
flow of the work. 
To remove these gears to a point in 
the factory where such conditions do 
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not exist, is not practical because of 
the cost involved in handling. Net re- 
sult is that a quiet environment must 
be produced just where it is needed. 
Only in that way can operators judge 
the quietness of each gear as it is run 
on the testing machine, for it is there 
that the smoothness of the automobile- 
to-be is largely determined. 

Our company, after numerous trials, 
has evolved a soundproof booth or 
room which may be placed in any part 
of a noisy shop and yet provide the 
gear testers with that degree of calm 
so essential to their work. Three of 
these rooms have been installed, but 
since the same principles of construc- 
tion are used in all of them, only one 
will be described. 

This room, 8 ft. wide by 40 ft. 
long, is a completely enclosed, self- 
contained unit constructed of Haus- 
erman Acoustiwall. An outside cov- 
ering of 20-gage sheet metal encloses 
the room except for the door and 


windows, both of which are double- 
sectioned with an air space between. 
The inside wall is also of sheet-metal 
sections, but in this case ?s-in. round 
holes are punched into it on  g-in. 
centers. Between the outside and in- 
side metal sections are placed two 
l-in. sections of insulating material 
separated by a mineral board core. 
The small holes in the inside panels 
serve to break up the sound from 
within; the insulation eliminates the 
noise from without. 


Only 30 Inches Away 


Size of room is not a factor since 
built-up sections may be added to 
any desired dimensions. . 

All three of our rooms are air con- 
ditioned by individual Delco 40-ton 
refrigerating units. 

The particular room we are de- 
scribing has three rows of lapping 
machines and an assembly bench on 


one side of it; on the other side, 
within 30 in. of the side wall, are 
three trim presses. Inside, however, 
one hears only the purring noise of 
the testing machines. 

Gears are moved into and out of 
the room by an overhead chain con- 
veyor running through two tunnel 
openings in one end of the room. 
This conveyor follows a U-path 
around the room, servicing the two 
rows of machines on each side. 

Steel-partitioned rooms are much 
more sanitary than the wallboard 
rooms we formerly used. Wallboard, 
we found, soon becomes coated with 
oil and tends to lose its acoustical 
properties. The really important con- 
sideration, however—the whole reason 
for the existence of these rooms—is 
that the manufacturing accuracy of 
the gears can be judged with pre- 
cision, uninfluenced by noises other 
than those produced by the inspec- 
tion process. 








He'll Regulate Wages and Hours 


EL LMER F, AnpREws, $10,000-a-year 
administrator of the federal wage- 
hour law, will wind up his affairs 
early this month as industrial commis- 
sioner for New York State (salary, 
$12,000) and set up shop in Wash- 
ington. Mr. Andrews is a civil engi- 
neer, who went to work for a railroad 
when he left college. After working 
for several railroads, then as consult- 
ing engineer on several big civic 
projects in New York, he was drafted 
by Miss Perkins (then industrial com- 
missioner) in 1929; succeeded to her 
job when she left four years later to 
become Secretary of Labor. 

There is widespread approval of his 
appointment in management, labor. 
and government circles. 

His first and most important mes- 
sage to business men, before he goes 
into action, is: “Lay off long enough 
to let us get organized.” His expec- 
tations, as outlined to McGraw-Hill’s 
Frank Rising, may be set down briefly 
as follows: 

1. The law goes into effect Oct. 24, 
and before then a great deal of in- 
formation will be distributed. Many 
of the questions now pouring in on 
Mr. Andrews and Mr. Lubin (com- 
missioner of statistics for the Depart- 
ment of Labor, who will work closely 
with the wage-hour boss) will be 
answered in radio talks, question-and- 
answer leaflets, special articles, and 


talks before business and industry 
groups. 

2. Selection of industrial and sec- 
tional committees will be made care- 
fully, with existing state and indus- 
trial machinery utilized. 

3. Not only the pay scale but also 
the number of workers involved will 
play an important part in guiding the 
wage-hour administration. It is rea- 
sonable to assume that, broadly speak- 
ing. the textile industry will be the 
first “big field” to gain attention, but 
the whole endeavor will be to keep 
everybody abreast of developments 
and not to let one area lag or get 
out of touch. 

Foremost in the minds of business 
men is the question: “Will Andrews 
be just an errand boy for Secretary 
Perkins?” The answer to that one. 
from business management people 
who know him, is: “No. He wasn’t 
when he was her first assistant in 
New York State, and his appointment 
was decided on by the White House 
before she was notified. Further, it is 
important to remember that he and 
Lubin are a team, and that Lubin is 
his own boss. Politically, it will ease 
Andrew’s job tremendously to have 
Miss Perkins on his side.” 

Andrews is banking heavily on busi- 
ness and industry cooperation. He 
says: “With the help of trade asso- 
ciations, business groups. and _busi- 
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International 
Elmer F. Andrews gives up his job 
as New York State Industrial Com- 
missioner to become the nation’s 
first Wage-Hour Administrator 


ness magazines like Factory and Busi- 
ness Week, we can make this law 
work. Without such cooperation, it 
will be impossible.” 

Not mentioned much, but quite im- 
portant, in this: Andrews has the 
support in general of both AFL and 
CIO. It is hard to think of another 
man who could have got that support 
on both flanks. Some of the leftish 
labor ranks, however, think he is too 
careful, and not enough of a crusader. 
This may be taken as a criticism or as 
a recommendation, depending on the 
point of view. 
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Direct Hits 
from Research 


Are much more likely to be made, in this company's 
experience, when research is organized to handle 
the steady flow of suggestions from salesmen, 


workers, customers—when every idea gets a hearing 












M. W. LINK 


Consulting Engineer, Crane Co., Chicago 





X-ray diffraction apparatus used to 
study molecular and atomic struc- 
ture of metals and alloys, with a 
view to determining service behavior 


a new thing to the Crane Com- 

pany, which has, in its 83 years of 
existence, met and solved many devel- 
opment problems. Development work 
had, however, always been ‘decentral- 
ized and divided among various de- 
partments, and it was only recently 
that the company reorganized its ac- 
tivities in this field with a view to 
better meeting the requirements for 
the most productive work. 

Research work is still, to many 
people, surrounded by a slight aura of 
mystery. Some discoveries, of course, 
are sheer flashes of inspiration. But 
the bulk of the technical advances 
arise in almost completely predictable 
ways. A company properly equipped 
to handle such well-defined, almost 
routine problems, is likely to secure 
a certain percentage of the direct hits 
as a byproduct. 

Many research problems result from 
the needs or ideas of customers or 
the calls of prospective markets. Much 
of the work done by the company in 
the development of new metals is of 
this type. More than 40 special metals 
and alloys, bronzes, forged brasses, 
nickel and other cast irons, chrome A big valve is tested for deformation under water pressure. Dial gauges show 
steels, and non-corrosive metals have changes in ten thousandths of an inch, facilitate predictions of performance 


re RESEARCH is not 
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The polariscope makes it possible for the research engineer to study the dis- 
tribution of stresses in celluloid models of valves, packing glands, other parts 


resulted from the company’s search 
for answers to such problems. The 
array of modern metals would look 
strange indeed to an old-timer in the 
industry. 

There has been rapid progress, for 
example, in petroleum processes and 
in the use of high-pressure steam. 
The company found itself confronted 
with calls for steels that would retain 
their strength at such unprecedented 
temperatures as 1,000 deg. F.—a red 
heat. It was necessary to develop a 
steel for bolts, that would retain a 
tensile strength of 100,000 lb. at 
such temperatures—a development for 
which modern metallurgy has clearly 
marked the way, but a long way, in- 
deed, from the plumbing practice of 
only a few years ago. 

Problems of a different type in de- 
tail but of the same general nature 
may be supplied by consumer markets. 
One of the obstacles to the develop- 
ment of a domestic air-conditioning 
unit. at a price practicable for a mass 
market is the lack of a reliable and 
cheap automatic humidity control. A 
good many possibilities may have to 
be explored, but eventually an answer 
will probably be found. 

Other possibilities may be unearthed 
simply by the systematic application 
of a questioning attitude toward long- 
established ways of doing things. 
Valve handles, for example, have been 
circular since the memory of the old- 
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est plumbing supply man. Why round, 
instead of some other shape? The 
company developed an oval handle, 
found that for certain valves it gave 
a more comfortable and better grip. 
Customers liked it; the improvement 
appears to have come to stay. 


Divorced from Routine 


The probability of finding answers 
to problems like these, or even of 
realizing that a problem or a possi- 
bility exists, is greatly increased by 
organization to meet the special re- 
quirements of development work. One 
of these requirements is that such in- 
vestigations shall be conducted by men 
divorced from routine operations and 
not burdened and distracted by day- 
to-day demands. The work of the vari- 
ous research men and departments 
already employed by the company be- 
came more effective when it was: di- 
rected by a man whose own primary 
responsibility was for the research 
program. 

Centralization of all patent, testing, 
drafting, standardization, and similar 
work into one department also tended 
to encourage cooperation and _ ex- 
change of ideas, and to increase the 
consciousness on the part of every 
meriber of the staff of identification 
with a professional group and with 
professional methods and aspirations. 
It encouraged that continuing contact 


of the research man with his field, 
through participation in professional 
societies, conventions, and_ similar 
means, which is so vital to his con- 
tinued productivity. 

Centralization also made it possible 
to plan research projects on a much 
more comprehensive basis, and thus 
to avoid duplication, waste, and fail- 
ure to realize the full benefits of an 
investigation. 


No Idea Passed Up 


Organization for research requires 
first a sensitive receiving set. Not an 
idea from any source should go un- 
considered into the discard. This 
means that there shall be reliable 
channels for the transmission of sug- 
gestions from salesmen, from custo- 
mers, from workmen and line em- 
ployees, from vendors’ salesmen and 
anybody else with an idea, as well as 
a systematic combing of the literature 
of the field for new developments and 
patents. This requirement is obviously 
better met by centralization. 

A second requirement is that of 
selectivity. Some ideas are will-o’-the- 
wisps which have been pursued for 
years with no result. Others are not 
new. Others would take the company 
into fields in which it is not equipped 
to function well. The selection of pro- 
posals for development is very defi- 
nitely a policy question, not to be 
settled rightly without consideration 
of the whole field of marketing, finan- 
cial, and manufacturing relationships. 

To meet this requirement, the di- 
rector of the new department has been 
made a member of a committee of 
which the other members are the pres- 
ident (himself an engineer) and the 
vice-presidents of sales and of man- 
ufacturing. Important developments 
are authorized by this committee, thus 
insuring a balanced consideration of 
each, as well as making it possible 
for the department heads to take the 
new possibilities into consideration in 
making their own plans. 

Further coordination is provided by 
arrangements such as that in the field 
of consumer marketing studies. A man 
with a record of new ideas has been 
put in charge of this work. He reports 
to the research director, but works 
closely with the sales department. 
Thus the whole sales department is 
enabled to contribute to the develop- 
ment program and is supplied with 
facilities well adapted to serve its 
needs. At the same time, the research 
director is kept in constant touch with 
sales requirements and is able to co- 

ordinate the program of development 
in this field with the company’s pro- 
duction and financial programs. 
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Both ‘Tote Pan 


Source, Norma-Hoffman Bearings Corporation, Stamford, Conn. 


in the plant where temporary 
storage must be provided, this 
company has recently installed flex- 
ible shelving (Stackbin) equipment. 


\" ANY NUMBER of points 


At the washers, for instance, where 
assembled bearings 


tote pans of 


have to await their turn. 


The old method was to pile the 


tote pans one 





on 


top 


of another. 


Which worked reasonably well so 
long as the next lot to be washed 
was the one on top of the heap. But 
not so well when the tote pan 
wanted was in the middle of the 
pile, or maybe on the bottom. Even 
a fairly small tote box like Norma- 
Hoffman’s is pretty heavy when it 
is full of bearings, and to slip one 
out of a stack would be a good trick— 
if you could do it. 

With this equipment, however, 
nothing is simpler, because the 
racks make drawers out of tote pans. 
No matter where in the stack a pan 
happens to be, it takes only an 
ordinary pull and lift to slide it out 
and carry it to the nearby washing 
machine. All of which is an im- 
portant advantage; there are all 
kinds of reasons, in any given 
plant, why it may be desirable to 
move parts through an operation in 
some order other than the one in 
which they were received. 


Built in a Minute 


Flexibility is another advantage. 
It is the work of a few minutes to 
build up or relocate one of these 
storage units. The individual racks 
are built of channel and formed 
steel, welded to form a rigid unit, 
and made to fit the tote pans. They 
are quickly put together without 
tools into self-locking units. 

A still further advantage lies in 
the fact that it is possible to see 
what is in each pan in the stack. 
But what counts most, of course, is 
the time and labor that are saved 
because the tote pans slide in and 
out like bureau drawers. 





She Doesn’t Have to Rise from Her Desk 


Joun F. Pierce 


Director, Office Service Department 
Tennessee Valley Authority 


Have you checked your office lay- 
out recently? Yours may be perfect. 
We thought ours was too until we 
gave it a thorough going-over. 

We found plenty. For instance, the 
property clerk had to walk across the 
room to the files. It was so easy to 
locate all property records by her 
side. Now she doesn’t even have to 
rise from her desk. Everything she 
needs is within reach. 

But make no mistake. That prop- 
erty record file looked perfectly good 
to us in the old days when it was 
located on the other side of the room. 
It took a thorough check-up of the 
office layout to make us move it. 
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Conveyors for the Customers 























Figure 1. Where orders for in-stock goods originate. A small stock of items commonly ordered is kept in bins 
adjacent to this point, thus making it unnecessary for the order picker to chase all over the lot to fill orders 


Better service to customers was all this concern asked—and 


better service to customers is precisely what it gets—from 


this perfectly conceived installation of handling equipment 


LEWIS K. URQUHART 


Associate Editor 


RDERS that come in in the 
QO morning mail go out the door 

the same day. Average time 
used to be four days. That’s what 
modern handling methods have done 
for Taylor Instrument Companies, Inc., 
of Rochester, N. Y. That’s the net re- 
sult of conveyorizing packing and 
shipping operations. 


Not Shooting at Money Savings 


Here is an instance of what hap- 
pens when a plant manager coordi- 
nates plant layout, motion economy, 
and materials handling. Taylor was 
not shooting at the monetary savings 
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that almost inevitably accrue from an 
installation of this kind. Taylor was 
thinking solely of better service to the 
customer. No displacements of labor 
took place. Not a job was lost. 
Problem here was how to get mer- 
chandise from the finished goods stock- 
room on the second floor of one build- 
ing to the packing room on the second 
floor of another, and thence to parcel 
post, express, or freight shipping sta- 
tions—all in the quickest possible 
time and with the minimum of effort. 
Finished goods stock consisted of 
some 2,500 items. One order might 
be a hurry-up call for a single barome- 
ter. The next might ask for a gross— 


or several grosses—of thermometers. 
A third might call for varying quan- 
tities of a number of items, all more or 
less fragile. 

Some 200 different types of wooden 
boxes were required. The boxes were 
made in a shop at the far end of the 
plant, a city block away from the ship- 
ping room. They were trucked over 
once or twice a day and stored over- 
head. This made the packing room 
look like the dickens. The large quan- 
tities that had to be carried ahead of 
the packers constituted a serious fire 
hazard not to be countenanced. 


Story of a Third Story 


Worse still, packers had to go and 
get their own boxes, which took any- 
where from a quarter to a third of 
their time. Sometimes the right kind 
of box wasn’t there. Some of the 
boxes had been there for years. And 
there was a still further complication 
arising out of the practice of attempt- 
ing to salvage a large percentage of 
the boxes that came into the receiving 
department. 

Does this quick description give 
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you a rough idea of what Taylor was 
up against? 

To correct this situation, Taylor 
might have taken what it had and 
done what it could with it. That 
wouldn’t have cost so much. And some 
improvements could have been made. 

The other alternative was to go the 
whole distance. This involved some 
major changes—complete conveyoriza- 
tion, for instance, and a new box shop 
on a non-existent third floor directly 
above the packers. Obviously, it was 
this course that was chosen; if Taylor 
hadn’t added the third story and in- 
stalled the conveyors, there’d be no 
story for us to tell here. 


Let’s look now at the layout diagram 
worked out in collaboration with the 
Lamson Company. Here we see the 
complete conveyor system connecting 
the stock department in Building #4 
with the packing room in Building #3. 


Two Points of Origin 


Orders originate at two points—in- 
stock commercial goods at the point 
marked “order assembly,” industrial 
equipment at the point marked “spe- 
cial order packing” in Building #19. 

Shall we follow one of the orders 
for in-stock goods? Look, then, at 
Figure 1. Note the belt conveyor run- 


Figure 2. Dispatcher’s station, showing control board which 
enables him to send a tote box to any one of nine packing 
bays. The tote box coming round the bend is a “ship to- 





day” order, gets preferred attention 
































ning along the wall. It moves at 100 
feet per minute. Observe also the sec- 
tion of roller conveyor with the two 
tote boxes on it. These boxes are an 
important part of the “system.” They 
are mounted on pallets. They have 
bumpers made of rubber hose that 
take up the shocks, prevent breakage 
of fragile instruments. 

Boxes are made right in the com- 
pany’s own box shop. Two sizes are 
enough. Sheet-metal spacers are used 
to keep orders separate in case sev- 
eral are assembled in the same boxes. 
You'll see some of these spacers on the 
floor under the roller conveyor. 

This order assembly section is lo- 
cated halfway down one side of the 
stockroom. To speed up order as- 
semblies, however, a small stock of 
items most commonly ordered is kept 
in the bins immediately adjacent to 
the assembly section. Thus an order 
picker can make up a great many of 
his orders without chasing all over 
the lot. Order pickers use small 
welded-steel floor trucks with rubber 
tires. They speed up the work. 


Then and Now 


The old way was to move the stock 
over to the packers on tiered floor 
trucks. This was a time-consuming 
business. And sometimes orders were 
all mixed up. 

Now, as soon as an order is as- 
sembled, the loading tote box is shoved 
off the roller conveyor to the moving 
belt—and away it goes to the packing 
room in the adjoining building. 

Now look again at the layout plan. 








Figure 3. A deflector arm goes into action, switches a tote box to packing bay No. 3. Had the bay been 
“full up,” the little gadget marked by the arrow would have turned on a red light at the control board 
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Layout of finished-goods stockroom and packing department, showing Taylor’s new conveyor system 


Note that the conveyor makes a left 
turn at the end of the room. Note that 
halfway across the room there’s an 
offshoot to the left. This is for “ship 
today” rush orders. When an order 
picker assembles such an order— 
which carries a red tag—he swings 
up a metal arm on the tote box. This 
arm engages a deflector at the above- 
mentioned junction point, and the box 
is shunted off on the conveyor marked 


“rush order” and taken direct to the 
dispatching station shown in the upper 
right-hand ,corner of the layout dia- 
gram. 

In Figure 2 one of these “ship to- 
day” orders with metal arm in the 
upright position is just coming round 
the bend; in a moment it will slide 
down in front of the dispatcher, who 
will give it preferred treatment. 

Meanwhile regular orders have con- 


tinued via main line and storage loop 
(again see diagram) to this same 
point. This dispatcher is also a 
checker. He checks all orders, then 
sends them on to any one of nine pack- 
ing stations down the room. 

Right over his head is a control 
panel. If he wants to send the order 
to, say, packing bay #3, all he does. 
is press the #3 button which causes a 
deflector to swing across the belt con~ 


Figure 4. Looking down the packing room from the end of the slat conveyor on which freight and express 
packages are moved to shippers. A photocell installation stops conveyor when a package breaks the beam 
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Figure 5. Full-length view of the packing room, 





taken from the parcel post section. Parcel post 


packages are packed in the first four bays, put back on the belt, switched off by a permanent deflector 


veyor at the third packing station. 
Now look at Figure 3 and you'll catch 
one of these remote control solenoid- 
operated deflectors in the act of sweep- 
ing a tote box onto the section of 
roller conveyor in packing bay #3. 
The first four bays, by the way, are 
for parcel post shipments. When they 
are packed, they go back on the belt 
and move to the parcel post shipping 
section at the far end of the room. 


Aid to Memory 


The next four bays are for express 
and freight packing, and the last is 
for export goods. Of course, the dis- 
patcher keeps mental track of how 
much he has been sending to each sta- 
tion. To aid his memory, however, a 
red light on his control board auto- 
matically flashes on when that particu- 
lar bay is “full up.” 

Now turn to Figure 4 which is taken 
from the export packing bay. Note 
the slat conveyor running parallel to 
the belt conveyor. This slat conveyor 
is for freight and express. There is 
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an electric eye at the end. When a 
package breaks the beam, the con- 
veyor stops and waits until the weigher 
has removed it to the nearby scales. 
Packages are then properly addressed, 
and go down the chute to a belt con- 
veyor which takes them back under 
the floor and down to the covered 
loading platform on the first floor. 

Figure 5 shows another view down 
the packing room, with the parcel post 
shipping section in the immediate 
foreground. A permanent deflector 
is located at this point. 

One man swings this job very com- 
fortably. As he makes up and weighs 
ten packages, he shoots the orders via 
wire-line basket carrier to the traffic 
manager’s office (which just missed 
being included in the layout diagram) . 
Here addresses are typed and records 
made of each shipment, and back to 
the parcel post man goes a sheaf of 
ten labels. He simply walks to the 
near end of the conveyor (see Figure 
5 again), sticks on the labels and post- 
age. The machine in the lower left- 
hand corner is a government stamping 
machine. It saves a lot of time. 


Which is the story, except for a 
paragraph about the new box shop. 
Cartons are made up on one side, 
wood boxes on another. Shooks come 
over from the old box shop on skid 
platforms, are made up into boxes as 
needed. A small cushion stock is 
maintained. Orders come up from the 
packing department on the floor via 
pneumatic tube. 


They Got What They Wanted 


Wood boxes go down one chute, 
cartons down the other. One boy 
downstairs keeps a small stock of car- 
tons and boxes ahead of the packers, 
distributes them as needed. Instead of 
the 200 wood boxes formerly in use, 
there are now only 34. A few boxes 
from the receiving department are 
still salvaged, but only those that re- 
quire little or no repair work. 

As originally stated, there was just 
one reason for putting in this job. 
Better service to the customer is all 
Taylor primarily was looking for. And 
better service to the customer is what 
Taylor got. 
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When You Report to Employees 






Use Their Own Language 


Personalize balance sheet items, advise the authors, by expressing them in amounts per employee— 
it being their assumption that wage earners do not really comprehend figures over four digits 


JOHN W. WILSON and ELWOOD V. DENTON 


ORE than a dozen different 
M types of “reports to em- 

ployees” have come from com- 
pany executive offices this spring. 
Hundreds of companies have launched 
into campaigns for a better under- 
standing between men and manage- 


Controller’s Division 
The American Rolling Mill Company 
Middletown, Ohio 


ment, and these reports to employees 
have been widely adapted as one of 
the best ways for management to 
explain to employees what strides 


Figure 1 


forward their companies succeeded in 
making in 1937. 

Some of the pamphlets portray 
graphically the policy achievements 
of the concern during the past year; 
others analyze pictorially and in run- 
ning comment the financial record for 
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1937. The most complete skillfully 
combine a comment on policy achieve- 
ments with an analysis of the financial 
record. 

Coming to its attention at the same 
time that annual financial statements 
were issued to stockholders, the pub- 
lic has spent many hours trying to 
interrelate the two types of report. 
But this cannot be done. The finan- 
cial statement sent to stockholders is 
still a statement replete with account- 
ing verbiage and huge figures, albeit 
the brochure may include pictures of 
the company’s operations and prod- 
ucts. Naked figures have been 
cloaked with institutional advertising. 


Company Sells Itself 


On the other hand, the report to 
employees is institutional advertising 
shot through with figures. The com- 
pany is selling itself and its manage- 
ment policies to its employees by 
explaining to them what management 
has done during the past year. To 
demonstrate the company’s progress, 
management has had to fall back 
upon figures—the accountant’s device 
—to point out its financial gains, 
which are the most truly objective 
measure of progress. 

The stockholders’ report is ad- 
dressed, as it has been for years, to 
people supposedly familiar with fi- 
nance and accounting and financial 
statements. The employees’ report 
is not hemmed in by so much tradi- 
tion. It is addressed to people who 
are expected to be unfamiliar with 
finance and accounting. 

It is true that these newly intro- 
duced reports to employees simplify 
the basic financial facts that sur- 
round a business, but none of them 
goes very far toward a true interpre- 
tation of the financial statements. 
The form used in the employee re- 
ports, which minutely describes what 
goes to make up each item in the 
profit and loss statement or on the 
balance sheet, has much to recom- 
mend it, but it still leaves much to 
be desired. Money totals are still 
expressed in millions of dollars. 

Psychologists have told us in their 
writings that a man cannot compre- 
hend a million dollars, or a hundred 
thousand dollars. They have told us 
that the limit of a man’s comprehen- 
sion is what he can see and count 
without changing the fix of his eyes. 
But the psychologists have qualified 
their broad statement by adding that 
a man understands all things when 
they are expressed to him in terms 
of his everyday experience. 

It is therefore reasonable for us 
to assume that a man can compre- 
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hend and understand figures that run 
to four digits. If industrial ac- 
countants and statisticians would join 
hands with personnel directors and 
translate business to its workers in 
such small units, it would make for 
better industrial understanding. 

If financial statements were simpli- 
fied still further and accounting 
language were translated into terms 
familiar to a worker’s everyday life, 
a true understanding of what the 
statements mean to convey would be 
made easy. All this can be done by 
expressing the profit and loss state- 
ment and the balance sheet in amounts 
per employee instead of in totals, and 
by personalizing each item—by ex- 
plaining it in familiar everyday terms, 
not necessarily synonymous with those 
of the standard accounting form, but 
parallel to them. 

Then every employee could discover 
exactly what happened to the sales 
dollar. Then everyone would be 
firmly convinced that there was no 
alchemy and chicanery in the prep- 
aration of financial statements. Per- 
haps an employee, seeing his com- 
pany’s published financial statements 
reduced to a personal basis, would 
lose his skepticism of things financial 
and feel a greater responsibility and 
interest in his company’s welfare. 

The finished form of such a pres- 
entation is important. To be most 
effective, reports to employees should 
exactly analyze the company’s pub- 
lished financial statements. The 
form should tell what the company 
makes per employee, what the com- 
pany spends per employee, what the 
company owns per employee, and 
what the company owes per employee; 
and it should explain all these things 
in terms familiar to the worker and 
his everyday life. 


All Statements Personalized 


We do not hold any one particular 
accounting form as the ideal one 
for the presentation of the simplified 
financial statements. It is our con- 
tention that if one set of published 
statements can be personalized, any 
set of statements can be. All we 
intend to do is show by example that 
such analysis can be made and sug- 
gest that you can easily do the same 
thing with the published statements 
of your company. 

For the sake of ease in comparison 
and to eliminate much explanation, 
the published statements of a large 
industrial concern are displayed side 
by side with the suggested personal- 
ization of each item. In that way. 
you can easily see the suggested 
method of analysis. 


Figure 1 shows the published profit 
and loss statement of a manufactur- 
ing company which had 15,389 em- 
ployees on December 31, 1937. Op- 
posite each item is the suggested 
personalized form for that item. All 
money totals are reduced to a “per 
employee” basis, and all accounting 
verbiage is translated into terms that 
a wage earner might use in describ- 
ing his own personal finances. 


Figures Are Accurate 


Perhaps some of the wage earners 
in your plant will scoff at the au- 
dacious idea that one of them would 
earn $4,990.54 in a year’s time. But 
consider these points: 


1. The example shown in the exhibit 
is taken directly from an anonymous 
middle western manufacturing com- 
pany’s annual reports for the past 
fiscal year. 

2. Only the gross pay and cost of 
food, clothing, and shelter figures in 
the personalized statement are out 
of line; all the other money totals 
fall within the range prescribed in 
the suggested family budgets shown 
in the widely circulated budget book 
developed by the First National Bank 
of Milwaukee. 


What has been done with the 
profit and loss statement can be done 
with the balance sheet. Figure 2 
shows a personalized balance sheet. 

Preparing a balance sheet in this 
way is more difficult than a profit and 
loss statement. It is much easier for 
a wage earner to understand his in- 
come and expenses than it is for him 
to understand the state of his for- 
tunes at a particular instant of time. 
Many employees file income tax state- 
ments year after year, and in those 
blanks they recount, in some detail, 
all their income and expenses. But 
few wage earners ever write down 
on paper a complete list of what 
they own and what they owe. 

Our disposal of the net worth items 
of capital stock and surplus may 
cause a bit of comment. The classi- 
fication of a corporation’s capital 
stock as “the investment of your 
parents in you—their expense in rais- 
ing you to maturity or to the time 
when you became self-supporting,” 
and the labeling of corporate surplus 
as “the additional value that you 
have added to yourself by reason of 
experience and self education” may 
seem odd. Yet the interpretation is 
accurate. 

Other peoples’ money—investors’ 
money—has enabled corporation man- 
agers to form business enterprises 
and to continue the operation of them: 
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our parents’ expenses and sacrifices 
in raising us to maturity have en- 
abled us to take our places as 
workers in industry. The profit that 
managerial skill has earned for the 
corporation and that has been paid 
out in dividends or plowed back into 
the business is surplus; the skills 


Figure 2 


and knowledge that we workers have 
learned in the years since we have 
become self-supporting is our surplus 
—the experience for which an em- 
ployer pays us. 

All business today is striving 
toward more sympathetic employer- 
employee relationships. Let indus- 
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trial accountants and statisticians join 
with personnel directors and analyze 
financial statements for the benefit 
of employees. Let management take 
more of the mystery out of business 
and advance another step toward the 
goal of better understanding between 
men and management. 


57 








Help Sell the Layout 


Not everyone can read a blueprint. But any- 
one can understand a layout made in three 
dimensions. Hence the increasing popularity 
of models with the men in industry whose job 
it is to plan new plants or to adjust old 
plants to new conditions. These men know 
that making the layout is merely the first 
step. They know that their hardest job often 
is to sell it. And whether their “customers” 
are the men who are going to have to live 
with the new layout, or the men who are 
going to have to pay for it, they know that 
models help them clinch the sale 
























ALLAN H. MOGENSEN 
Consulting Editor 







“Playing with blocks” is quite naturally what they 
eal] it at the Farrel-Birmingham Co., in Ansonia, 
Conn. Here A. S. Redway, Director of Manu- 
facture, and Warren Whittum, Methods Engineer, 
experiment with various combinations in order 
to get the best possible layout for a foundry in 
the making. Model is made of wood and ply- 
board, with movable sections to represent build- 
ings and equipment. Those are traveling cranes 
in front of the hands in the photograph at the 
left. Disks painted red are used to indicate shop 
areas covered by jib cranes 








Model of a group of 
machines for process- 
ing cylinder blocks. 
Operations include 
milling, drilling, bor- 
ing, and _ tapping. 
Made and used by. 
The Ingersoll Milling 
Machine Company as 
aid in selling its ma- 
chine tools 
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Rather more pretentious than the general run of models 
made for industrial use is this one of the trading floor at 
the New York Stock Exchange. Constructed of wood and 


metal and glass, it is complete in every detail. It was 
made to sell a new floor layout and new equipment to men 
who do not have to read blueprints and visualize them 
every day in the week 





With these multi-story building models, it was 
far easier for methods engineers at Remington 
Arms Co., Ilion, N. Y., to visualize production 
flow and relocate machinery and equipment to 
Save unnecessary travel of men and materials. 
Without models, the final “sale” of the new 
layout might never have been made 


Cardboard and cellophane are the 
inexpensive materials used in mak- 
ing this scale model of the wire 
and cable department at Central 
Hanover Bank & Trust Co., in 
New York City. It shows that 
strategic department as it is now 
set up. The idea was to see if 
receiving and decoding operations 
could not be improved 
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- CLINTON WOOD 
Plant Manager 
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Highland Perk, Mich. 
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focal point in satisfactory em- 

ployer-employee relations is to 
be especially emphasized today when 
the acts of the foreman are scrutinized 
by wage earners, by management, and 
also by union bargaining committees. 
The foreman, as a consequence, needs 
help and plenty of it in order that he 
may be fair to his men and at the 
same time be in a position to present 
factual information in cases of un- 
satisfactory performance. 

It can be assumed, I am quite sure, 
that union leadership is as anxious as 
management is to arrange relations 
on a basis that will be permanent and 
reasonable. It is not to be expected, 
moreover, that bargaining committees 
will be willing to accept hearsay evi- 
dence that a worker is unsatisfactory 
and should be dropped. More positive 
proof can and should be supplied. In 
the absence of some such factual 
method it is undoubtedly true that 
foremen have adopted the policy of 
not creating issues when really ample 
justification existed for them. 

Successful foremanship requires an 
awareness of, and a concentration of 
attention upon, those factors in de- 
partmental conditions which need cor- 
rection. Broadly, these conditions may 
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A glimpse of the author at his desk 


be divided into two groups, technical 
facilities and human relations. 

There has been too much of a tend- 
ency in the past for foremen to be too 
greatly influenced by what has been 
called the halo effect; the judgment 
of the worth of an employee by an out- 
standing or spectacular occurrence, 
either to the advantage or to the detri- 
ment of the worker in question, 


The New Approach 


We wanted to get entirely away 
from all this sort of thing, and away 
from the idea that the human side of 
the foreman’s job could be handled 
satisfactorily by rules and penalties. 
It is not startling to say that some 
workers excel in one aspect of their 
work and are not so good in others. 
In fact, foremen are in the same boat 
in this respect, and if the truth be 
told, so is management. To impress 
this upon the minds of our foremen 
and to help them think about their 
men in terms of certain character- 
istics, a plan or method had to be de- 
vised to require this new approach. 

The evaluation of any person or 
any thing immediately raises the ques- 
tion: Upon what characteristics is the 
judgment to be based? To judge in 
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His Foreman Rates Him 


toto, as had been done all too fre- 
quently in the past, is simply to give 
full rein to the halo effect which 
should be avoided. 

Fortunately, we did not ‘have to 
begin with a clean slate as far as 
characteristics to use in evaluating 
worker performance are concerned. 
Instead we borrowed from a plan’ 
which has been in successful opera- 
tion for the past several years. 

The eleven characteristics consid- 
ered of importance in differentiating 
between workmen in this plan were 
adopted in a body for our purposes, 
together with the appropriate defini- 
tion or description of each character- 
istic and the weights to be assigned. 

Each of our thirty foremen was pro- 
vided with a loose-leaf notebook with 
a page for each worker under his 
charge; the number of workers per 
foreman does not exceed thirty. 
Characteristics are arranged horizon- 
tally and columns for weekly ratings 
vertically. 


One Trait at a Time 


In these weekly ratings the fore- 
man evaluates all men under his 
charge in one characteristic at a time, 
before passing on to the next. This 
avoids snap judgment and forces the 
foremen to evaluate the many-sided 
aspect of the worker’s relation to his 
job and to the company. 

When the rating is being done, the 
performance of the best workers in, 
let us say, the sixth characteristic, 
fixes the top group to which the 
maximum value of 10 points is as- 
signed. The least satisfactory workers 
in the department in this same charac- 
teristic would constitute the lower 
group to which is assigned 60 per 
cent of the maximum points, or 6. To 
any intermediate grouping the fore- 
man may make are assigned points 
between 6 and 10 in the proportion 
that their merit varies from these ex- 
tremes. 

When ratings are completed on one 
characteristic, the sheets are shuffled 
into groups for the second, and so on 
for the list of eleven, in every case a 
numerical value being inserted after 
the appropriate characteristic. 

To be especially noted is the ab- 
sence of such vague and general 





1“Helping the foreman build better in- 
dustrial relations,” by the Bureau of 
Industrial Relations, The University of 
Michigan. 
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terms as “fair” and “good.” Our fore- 
men are evaluating against actual and 
observed worker performance and not 
against some vague norm in the back 
of their minds. 

The plan has had a decidedly good 
effect. Foremen are expected to dis- 
cuss ratings with their workmen at 
least monthly. In this way a concept 
of standards of performance and con- 
duct is inevitably developed. At the 
same time the foreman is provided 
with knowledge of the spots in his de- 
partment that call for improvement; 
low rated men require more careful 
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instruction and, in the event that this 
is not sufficient after a fair trial, a 
case is developed for transfer to other 
work. 

Workmen are, of course, protected 
against snap judgment and have the 
satisfaction of knowing monthly what 
the foreman thinks of them and why. 
It has been our experience that this 
feature is distinctly worth while. It 
affords assurance and offers an oppor- 
tunity to correct faults in a friendly 
way, at the same time offering a me- 
dium for the nipping of grievances at 
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JOHN RICHELSEN 


Personnel Director, 
Vanadium Corporation of America 


Niagara Falls, N. Y. 


self drawn and quartered by 

the insurance inspectors and the 
safety engineers, I want to say that 
I believe in safety campaigns, con- 
tests, pep talks, posters and all the 
other tried and true methods for 
advancing safety practices and creat- 
ing safety consciousness among em- 
ployees. But I do think the whole 
subject can get to be a good deal 
of a chestnut if we don’t watch out. 

Believe it or not, safety can be 
made interesting if it’s tied up with 
a study of human nature and the 
behavior motives of men. It then be- 
comes a scientific survey of all sorts 
of causes and reasons for accidents. 

For instance, on what day of the 
week are there the most accidents in 
the plant? Are you sure? 

Is the frequency rate of accidents 
greater among new employees or old 
ones? Oh, yeah? At what hour of 
the day do most accidents occur? 
Has the weather anything to do 
with it? 

I don’t want to fill this page with 
questions, so you think up the rest 
of them. 

When a sloppy bookkeeper tries 
to balance his accounts and they 
won't gee, he is always tempted to 
stick the items that are unaccounted 
for into the “miscellaneous” column. 
We are under the same temptation 
to catalogue accidents as “cause un- 
known,” “nobody’s fault,” “just an 
unavoidable happening.” Yet we 
know that is just passing the buck. 


| to keep from getting my- 


Roll Your Own 


The punch of this proposal would 
be pulled if foremen were advised to 
read books and scan statistics. Maybe 
they would learn something that 
way and maybe they wouldn’t. But 
it is certain that no scientific way 
of thinking will be developed by 
such procedure. There will be little 
curiosity aroused—and without curi- 
osity there is no kick in mental 


processes. Let the books alone and 
don’t bother with first-aid directors’ 
figures until you have worked out 
your own theories. 
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Foremen and Safety 


Ge 


On what day of the week do most of your accidents happen? 


Keep a careful record of all your 
accident cases and classify them ac- 
cording to all the conditions you 
can think of, such as day, hour, 
weather, location of injury, nature 
of injury, place where it happened, 
facts about the injured person, hi: 
age, and known causes of accident. 
Of course the little cuts, burns, and 
bruises are just as important for 
this kind of analysis as the more 
serious accidents. 

When you have gathered a large 
enough bunch of facts, look them in 
the face and ask yourself what there 
is to them and why these things are 
so. Get away from letting others do 
the thinking for you. Train your- 
self to the scientific method of think- 
ing, is what I say to foremen. 

Foremen are in a favorable situa- 
tion to apply scientific study to the 
problem of accidents. And when one 








JO Garb 


Oh, yeah? 


can answer the “why” of accidents, 
the remedies follow logically. 

There is a whale of a lot of dif- 
ference between having knowledge 
poured into our heads through a fun- 
nel, and getting our knowledge by 
our own processes of thinking. 


Grand and Glorious Feeling 


The first way is apt to be dull 
work. The second way is fascinating. 
And it’s a great feeling when we 
can cut out guesswork, and mere 
hearsay or book knowledge, and 
other peoples’ explanations—when 
we know what we know because we 
have gained the knowledge by the 
processes in our own think tank. 
What foremen can learn by them- 
selves about safety, will also prepare 
them for real thinking on other sub- 
jects that concern them. 
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Training, at $50 per Man 


How a company, with the aid of Smith-Hughes funds, built an educational program aimed 


to teach its employees more about their jobs, the materials they use, the products they make 


his job is all about, what the 

materials are, why they are 
used the way they are, what general 
consideration dictated its design— 
such a worker is intrinsically a better 
worker than the traditional Nut 67 
Putter-On. He may at the moment do 
no better work. But it seems obvious 
that he is far more likely to find bet- 
ter ways to do things, that he is more 
probably timber for promotion, that 
he may have more sympathy with the 
management viewpoint because he 
has at least a start in knowing how 
this viewpoint was developed. 

It was with this set of rather broad 
and indefinite ideas that we set our 
course toward an educational pro- 
gram for factory employees in the 
months when the Big Depression was 
first lifting. 

We had some fairly speciflc reasons 


\ N EMPLOYEE who knows what 


ALLAN W. FRITZSCHE 


Vice-President & General Manager 
The General Industries Company 
Elyria, Ohio 


for doing it just then. Nearly six 
years had elapsed since we—or al- 
most any other industrial employer— 
had been able to hire and train any 
youngsters in the plant. A sizable gap 
had developed between the old-timers 
and the untrained lads and girls who 
were coming through our employment 
office door for their first experience 
in drawing factory wages. 


Built Ourselves a Course 


As we saw the situation, these 
youngsters needed a little guidance 
to help them make up for the lost 
years of what normally would have 
been their training years in industry. 


So, with the aid of the Smith-Hughes 
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Law federal funds made available to 
assist adult education, we went to 
work building up a course for one 
manufacturing division of our plant, 
plastic materials. 

The Smith-Hughes funds are sup- 
posed to be matched with money by 
the local board of education in any 
community where this adult educa- 
tion program is undertaken. But our 
city had gone through the depression 
wringer. Our school authorities had 
no money available for adult educa- 
tion. Since we wanted the program, 
we supplied the local funds to match 
the Smith-Hughes money. And our 
course got under way. 

There is no point to detailing here 
just what we taught, how we taught it, 
all the technical education details of 
the plan. Suffice it that our personnel 
department worked with the state 
board of education and with universi- 
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ties in developing a course of lectures 
and study which would give our em- 
ployees a pretty conclusive knowledge 
of plastic materials, of the principles 
and techniques of working with the 
various types of plastics, of the com- 
mercial applications and trade prac- 
tices concerned with these materials 
and products. 


Put Up Half the Money 


All this had, naturally, to be ap- 
proved by public authorities before it 
could go into effect. After all, its 
legal status is that of a public school 
enterprise, and the fact that our treas- 
ury puts up half the money for pay- 
ing teachers does not alter the fact 
that the Elyria school system, not The 
General Industries Company, is offi- 
cially the unit in charge of the work. 

About 90 employees of the plastics 
division enrolled in this course. The 
classroom work was set up in three 
sections, morning, afternoon, and eve- 
ning, to catch the students inbound 
before their shifts went on duty. 
Three instructors were employed, one 
for each shift, so that an instructor in 
effect came to work with his students 
before the new shift, and after class- 
work went with them into the plant 
and worked with them there. 

Our purpose has been to give the 
principles and the theory in the class- 
room, and then to show the specific 
applications of it in the factory. 

For example, the student worker 
studies a great many types of plastics 
in class, among them Bakelite, Plas- 
kon, and Permo. We work with all 
three of these, so during working 
hours the instructor may point out to 
a worker just why Bakelite is used 
for this gear, Plaskon for that light- 
ing reflector, Permo for younder au- 
tomobile door handle knob. He may 
wander through the department ask- 
ing the students to check over in 
their minds the properties of each 
plastic as learned in class with the 
properties as observed in the depart- 
ment, and be ready to discuss this 
subject next morning. 

Such approaches are typical. They 
are designed to keep the studies and 
the work always abreast, to keep the 
theoretical portions of the course so 
firmly hitched to the undeniably prac- 
tical that the student-worker can 
never feel that he is losing contact 
with every-day realities. They are 
standard methods in our _ course, 
whether the subject matter is at the 
moment the plastic materials, the ma- 
chines that work the plastics, or the 
products into which the plastics go. 
Rut—you get the idea: there is no 
need of detailing it any further. 
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Our plastics course opened on 
March 25, 1935, and ran for one 
year. During this first year, it was 
our only educational activity, and it 
cost us in the neighborhood of $50 
per student, which was somewhat 
more than the Smith-Hughes funds 
contributed, since we extended the 
activities somewhat beyond the orig- 
inal limits contemplated. 

Results may be divided into tangi- 
bles and intangibles. A few of the re- 
sults we can definitely measure, and 
these alone are sufficient to justify 
the expense and trouble. Incidentally, 
let us warn right now against under- 
taking such a program in any com- 
pany with any idea that it is merely 
a matter of dropping $50 per student 

















bilities and incomes have also devised 
sufficient improvements in our plant 
procedures to leave a liberal margin 
of profit above the expense of the 
education that we paid for. 

On the imponderable side, advan- 
tages are numerous and, we suspect, 
considerably more valuable than the 
ones that can be measured in dollars 
and cents. Let us postpone considera- 
tion of these, however, until we have 
examined in some slight detail the 
developments which our educational 
program has shown with the passage 
of time and the accumulation of ex- 
perience. 

The plastics course was the sole 
educational activity of the year 1935. 
Early in 1936, having seen that beyond 





Don’t, warns the author, undertake a program like ours with any idea that it 
is merely a matter of dropping $50 per student in a slot and having the educa- 
tional work emerge at the other end like gum out of a subway vending machine 


in a slot and having the educational 
work emerge at the other end like 
gum out of a subway vending ma- 
chine. Any amount of effort and 
thought and time have gone in along 
with the money to make our course as 
good as it is—and we have no illu- 
sion that it is anywhere nearly 
perfect. 

Our measurable results from the 
first year’s class in plastics include 
numerous promotions. Several people 
have moved up into supervisory posi- 
tions; a considerable number have 
shifted from less skilled to more 
skilled jobs. 

Some of these promotions would 
undoubtedly have come even without 
the educational work. But most of 
them can be definitely traced to in- 
creased skills and knowledges and 
abilities that arose out of the study- 
ing and the lectures and the practical 
instruction in factory departments. 
And the people who have made these 
advancements in their own responsi- 


all question the program was working 
out to the advantage of employees 
and management alike, we embarked 
on a considerably more ambitious 
schedule. This included foreman 
training. an apprentice course for 
toolmakers, mechanical drafting, pre- 
liminary engineering subjects, and 
so on. Also—and this was done en- 
tirely on our own funds because it 
was not possible to obtain state au- 
thorization—we set up a_ business 
school for girls, teaching not only 
typewriting and stenography, but also 
business accounting. 

Our experience in the plastics divi- 
sion led us to extend this entire edu- 
cational program to our other factory 
division—metal working. It has 
brought just the same results, and in 
about the same proportion, as did the 
plastics educational program of the 
preceding year. 

With nine teachers instead of three, 
and with a greatly increased staff of 
assistant instructors—who are entirely 
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recruited from our company staff, 
and paid by the company at the rate 
of $1.50 per hour for their classroom 
work—we have brought a far larger 
number of employees within the pro- 
gram, and also a materially larger 
proportion of the workers because of 
the broader range of subjects offered. 
This year we have about 160 enrolled 
and attending classes regularly, and 
the interest seems maintained at quite 
as high a level as at the very opening 
of the courses. 

The business course has moved 
nine girls from factory jobs to office 
work. For example, the personnel 
manager’s stenographer is a graduate 
from a milling machine job. And in 
the business course the same theory- 
and-practice method is followed. The 
girls study accounting, shorthand, 
typing, along the usual academic 
lines. But their practice work is defi- 
nitely from our business. 

They do their bookkeeping with the 
systems employed in our office; they 
write letters concerned with our 
products and customers and _ trade 
customs. And when one of them is 
moved from the plant to take over an 
office task, she is so much _ better 
equipped to do it well than would be 
the girl who came from the outside 
with utterly no knowledge of plastics 
or armatures or other odd words that 
continually crop up in the course of 
our office operations. 


Boy Who Ate Up the Course 


We have found that we get value 
for our educational efforts, even 
though as sometimes happens we can- 
not hold the employee after he has 
gone through our course. There was 
one youngster, one of the best stu- 
dents we have had, who ate up the 
apprentice course for toolmakers as 
fast as it was assigned, and used to 
spend as much additional time with 
the teacher as he could wheedle. 
Finally he asked whether we would 
hold it against him if he took a job 
elsewhere. It turned out that he had 
a highly specialized interest in televi- 
sion, and wanted to land somewhere 
in that field. We gave him our bless- 
ing, and some months afterwards he 
quit us for a television experimental 
machinist job in Chicago. 

Lost time and money and effort in 
educating him, you might say. You 
might even inquire with some appear- 
ance of justice just where we derived 
the idea that it was our duty to edu- 
cate toolmakers for other industries 
at our expense. 

Strictly speaking, this sort of criti- 
cism might be justified. Actually, 
bread cast upon the waters has an 


amiable habit of returning. Between 
the time we told him he could leave 
with our good wishes, and the time 
he located that Chicago job, the 
youngster got an idea. He had been 
working with some of the large ther- 
moplastic dies that are piped with 
steam. One day he asked his friend, 
the personnel manager, “Why don’t 
you do that piping thus-and-so?” The 
idea filtered back to where the dies 
are designed, and turned out to be 
far better than any other method we 
had ever discovered—likewise, consid- 
erably less expensive. 

That youngster’s single contribu- 
tion not only paid for all the time 
and money we spent on him, but also 
paid the same tuition for several less 
ingenious among his fellows. 


Cost for the Year, $8,000 


It would be useless to detail all the 
measurable results. Suffice it that we 
have found many excellent pieces of 
human timber for promotion, have 
promoted many of them, have an 
eligible force of several times as 
many whom we shall move up just as 
fast as the opportunity is afforded. 
From our student-workers we have 
obtained many usable ideas, few 
worth so much as that cited on piping 
dies, but in the aggregate pretty valu- 
able. And the total cost of this for 
the past year was a little over $8,000. 

Our original purpose was simply 
to develop our employees to higher 
use of their abilities, and to obtain 
for the company the benefits of these 
increased talents. We foresaw that 
this should make our people feel 
somewhat more friendly and _ loyal 
and cooperative toward the company 
because it would show them rather 
concretely that the company was do- 
ing something to improve the lot of 
those who would help accomplish it. 

There were our original objectives, 
and they still remain our chief pur- 
poses in maintaining the educational 
program. But we have found that 
other and unlooked-for advantages 
have accrued, and that additional 
profits keep coming up here and 
there along the road. 

Probably the greatest benefit we 
have obtained is that the courses af- 
ford a quick, self-functioning mechan- 
ism for showing the management 
which of the employees possess most 
of what it takes to get along in the 
world and in the organization. 

We find that about 20 per cent of 
our total working force take some 
one of these courses for self-improve- 
ment. This gives us offhand a meas- 
urement of initiative and ambition, 
since the person who takes the course 
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really wants to get ahead, and the fel- 
low who ignores the course presum- 
ably is entirely satisfied not to assume 
added responsibility. And of those 
taking the course, approximately 20 
per cent—say 4 per cent of the total 
employed force—disclose exception- 
ally high attributes of intelligence, 
judgment, ability to get along with 
people, and the other desirable cha- 
racteristics which must be incorpo- 
rated in a successful executive or 
manager. 

The courses have shown us a num- 
ber of extraordinarily promising indi- 
viduals who were previously undis- 
closed. An individual may be entirely 
unnoticeable when his sole activity is 
taking pieces away from an automatic 
machine, but may stand out like a 
lighthouse when he gets into a group 
where every man’s ability is his meas- 
ure of achievement. 

Likewise, to our very considerable 
surprise, the educational program has 
brought a much more intimate under- 
standing between workers and man- 
agement. We of the management 
learned—what we had never previ- 
ously suspected—that the employees 
really wanted a plant paper. So, us- 
ing the typing classes to turn it out, 
we started a rudimentary little house 
organ and have since expanded it 
materially. We had never held any 
high opinion of company athletic 
programs, but we found that our 
people wanted to have teams and 
hold regular competitions, which is 
definite proof that the program would 
be worth while—so now we have an 
athletic schedule, and everybody is 
interested in the teams whether he 
works in the boiler room or the front 
office. 

Those are typical samples of things 
we have learned about the aspirations 
and preferences and problems of the 
wage earners in our factory. 


Why Whoozis Paid a Bonus 


Similarly, the employees have of 
their own volition learned a great 
deal more about the management and 
about the problems of running a busi- 
ness. There is something about a 
classroom atmosphere, with its ques- 
tions and answers and free discussion, 
that leads to asking pretty personal 
questions. A good many such ques- 
tions have arisen, on such points as 
why the Whoozis Corporation could 
pay a bonus when we did not, or what 
good is management, anyhow. 

Because the students have shown 
an astounding hunger for just this 
sort of information, we now include 
such lectures every now and again. 

(Continued on page 122) 
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Reactions re Akron 


Last month, in “Labor Boomerang in Akron,” Factory 
told the story of how an important industrial city 
has suffered from a labor war. We chose to tell this 
story because we felt there were lessons in it not only 
for management and for labor, but also for other 
industrial communities. 

We were so sure the story ought to be told that we 
sent one of the editors to Akron and told him to stay 
until he had uncovered every last fact that had any 
bearing on the situation. 

He stayed. He got the facts. His account was then 
checked and rechecked from every possible angle. 
The result was a carefully documented article which 
has been enthusiastically received and commented on 
by scores of Factory readers. Some of those comments 
throw such interesting sidelights on the Akron tragedy 
that it seems only fair to add them to the record. Here 
are exactly a dozen of them: 

@ 
HENRY BUKER 


Vice-President, Brown & Sharpe Mfg. Co. 
Providence 


I should think that any unprejudiced person reading 
this article could not help but be impressed with your 
headline to Labor—‘“Don’t kill the goose that laid the 
golden egg,” and to Government—“Revise the Wagner 
Act.” ° 


A. C. ZIEBELL 


President, Universal Foundry Company 
Oshkosh, Wis. 


You are to be complimented on this type of editorial. 
It is much in need at this time. 


WALTER J. KOHLER 


Chairman, Kohler Co. 
Kohler, Wis. 


This is an illuminating statement of what is happening 
in American industry. 
° 
ARTHUR F. LEWIS 


Advertising Manager, Simplex Wire & Cable Co. 
Cambridge, Mass. 


In putting such information into permanent, easily 
understood form, you are rendering real service to indus- 
try as a whole, a type of service which industry and the 
country at large badly needs just now. 

The article reminded me of my first contact with labor 
difficulties. I had no active part, but I can remember as 
a small boy listening to the discussion which followed 
the strike and closing down of the Sandwich Glass Works. 
It was the only industry in the neighboring town of 
Sandwich and some of my people were employed there. 
The strike was never settled, and the plant was never 
operated again. 

Many of the glass workers migrated to Pennsylvania 
and the Middle West, and Sandwich changed almost 
overnight from a thriving industrial community to the 
quiet country village which it has been for 50 years or 
more. The expensive brick buildings gradually dis- 
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appeared, and the only evidences today of a once-thriving 
industry are the piles of broken glass and refuse where 
the plant once stood and the many pieces of Sandwich 
glass which are treasured by lovers of beautiful glassware 


- throughout the country. 


e 
RALPH W. EMERSON 


Public Relations 
National Paint, Varnish and Lacquer Association, Inc. 
Washington 


“Labor Boomerang in Akron” is certainly an astound- 
ing reflection of conditions in a great American industrial 
city, which very few of our citizens outside of such zones 
of trouble find it difficult to realize. 

The survey is intensely interesting and cannot fail to 
have deep significance to thoughtful students of present- 


day conditions. 
* 


H. P. DEY 
Sales Manager, The Falls Clytch & Machinery Co. 
Cuyahoga Falls, Ohio 
We find the article candidly descriptive of the situation 
as we know it, and we compliment you on showing the 
true facts of the situation. It is the only article which 
we have read relative to the situation in Akron which © 
describes the conditions as they really are. 


® 
FREDERICK M. FEIKER 
Executive Secretary, American Engineering Council 
I have never read a more cogent argument for the con- 
sideration of labor problems on a local basis rather than 
on a national scale. 
« 
JOHN W. O'LEARY 


Chairman, Executive Committee 
Chamber of Commerce of the United States 


It is a most interesting and illuminating story! 


* 
ALVIN E. DODD 
President, American Management Association 
This is a wonderful article and I hope it gets into the 
hands of a lot of the union leaders. 


© 
L. L. BRASTOW 


Director of Sales Promotion 
The Trumbull Electric Mfg. Co. 
Plainville, Conn. 


I have read “Labor Boomerang in Akron” and found 
it very interesting indeed. Poor Akron! 


e 
DON KNOWLTON 
Hill and Knowlton, Cleveland 
With all the sloppy and inaccurate accounts of labor 
situations which we see in so many papers and magazines, 
it is refreshing to see this kind of job done. 


« 
L. E. JUDD 


Director of Public Relations 
The Goodyear Tire & Rubber Company, Inc. 


There has been deep interest in the article on the labor 
situation in Akron which you are presenting in your July 
issue. I have already written Mr. Coates complimenting 
him highly on the thorough, fair, and workmanlike 
job he has done in describing a highly complex situation. 
I am sure this article will be of constructive help. 
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Electron Tubes Never 
Complain 


But if the devices that contain them are not properly put in, 


or if operating conditions are not about right, satisfactory 


results may be difficult to obtain, and should not be expected 


E. H. VEDDER 


Electronic Control Section 
Westinghouse Electric & Manufacturing Company 
East Pittsburgh, Pa. 


EVICES containing electronic 
D tubes are not inherently more 

mysterious or tricky than other 
equipment, although they are fre- 
quently so considered. Perhaps that 
is because the tubes do not give 
visual evidence of what is happening. 
Maintenance of such devices is also 
likely to be regarded as something 
quite out of the ordinary. To be sure 
it does involve some new features and 
procedures, but they are simple 
enough at bottom. In fact a good deal 
of trouble can be avoided, or made 
easier to clear up, by a thorough un- 
derstanding of installation require- 
ments. Therefore, before taking up the 
details of maintenance and _ trouble- 
shooting, let us see what proper in- 
stallation involves. 


Reasons for some of the precautions 
will be apparent from a study of 
Table I, which gives the character- 
istics and functions of electronic tubes 
that are commonly used in industrial 
apparatus. 

The first thing to do, after unpack- 
ing the equipment, is to read the in- 
structions. There are many things 
which cannot be put on a wiring dia- 
gram; therefore study of the instruc- 
tion book is necessary. 

Proper installation may involve 
maximum permissible length of leads, 
size and character of leads, conveni- 
ence of adjustment and servicing, ade- 
quate grounds, temperature limita- 
tions, mechanical vibration, and vari- 
ous other factors. 

Photoelectric control is probably 
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An Ignitron timer helps a seam 
welding machine turn out liquid- 
tight containers 


less well understood than any other 
type of electronic device because of 
its unusual electrical and optical 
problems. Its electrical problems cen- 
ter around the phototube. From the 
table it will be seen that the current 
conducted by this tube is a few mil- 
lionths of an ampere. At 1 micro-amp. 
and 90 volts the resistance of the tube 
is 90,000,000 ohms. Insulation resist- 
ance of the wiring must be much 
higher, to avoid trouble. Therefore: 


1. Use only the cable supplied or 
recommended by the manufacturer 
for connecting the tube. Never use 
No. 14 rubber-covered wire. 

2. Do not allow cotton braiding to 
fray and touch the bare wire at the 
terminals. It collects moisture and 
causes low-resistance leakage. 

3. Do not wrap friction tape around 
bare ends of cable. It may absorb 
moisture from the air, causing 
leakage. 

4. Do not use acid solder paste for 
making connections. 


The output of the phototube re- 
quires much amplification to operate 
other apparatus. Electrical disturb- 
ances picked up by the phototube 
leads is amplified as much as the sig- 
nal. To avoid pickup: 

1. Run leads in a grounded conduit 
connected electrically to the photo- 
tube housing and control cabinet. 

2. Never run other wires in the 
same conduit with phototube leads. 

3. Avoid entangling phototube 
leads with other incoming and out- 
going leads in control] unit. 


Other precautions relate primarily 
to the optical system, because the rat- 
ing of photoelectric apparatus is in 
terms of light intensity. Adequate 
light, and light change, are required 
for positive operation. 

1. Make sure rated voltage is pro- 
vided at light source. 

2. Mount light source and photo- 
tube assembly rigidly, to avoid dis- 
placement through vibration. 

3. Locate phototube as near control 
cabinet as possible. 

4. Locate light source and photo- 
tube for maximum illumination at 
latter. 

5. Plan optical system so_ that 
greatest possible portion of light is 
interrupted under operating condi- 
tions, to reduce troubles caused by: 
(a) Change of line voltage; (6) in- 
constancy of the controlling object; 
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(c) tube variations; (d) normal foul- 
ing of lenses. 

6. Mount so that steam or other ob- 
structions will not interfere with light 
beam. 

7. Mount so as to minimize collec- 
tion of dust and dirt on lenses. 

8. Exclude extraneous light, such 
as daylight. Do not use an indoor op- 
tical system outdoors. 

For operation by reflected light: 

1. Mount light source so that paper 
or reflecting material is in proper 
position. Follow instructions care- 
fully. 

2. Arrange material so its position 
with respect to light beam cannot 
vary. 


When operation is by tranmitted 
light: 
1. Make sure controlling object 


will stay within range of the light 
beam. 
With 
source: 
1. Mount phototube as close as 


radiated light—no light 


possible to hot body, to collect maxi- 
mum light. 

2. Make sure phototube will not be 
overheated by radiation. A water cell 
filter may be necessary. 

3. If calibrated results are neces- 
sary, as for temperature indication: 
(a) Smoke and steam must be elimi- 
nated; (b) light from hot brickwork 
or other source must be masked out. 

Photoelectric controllers are de- 
signed for various types of installa- 
tions. The simplest is entirely self- 
contained. In many applications the 
phototube is mounted in a smail hous- 
ing and connected to the main con- 
troller by a shielded cable. When ex- 
tremely high speed is necessary, the 
cable length is limited by the capacity 
between cable wires and between 
wires and ground. It is seldom desira- 
ble to extend the cable more than 10 
ft.; the practical distance may be less. 

If high speed is not required the 
phototube can be located 30 or even 
50 ft. away, provided direct voltage 
is used on its circuit. This limit is 


recommended because cable leakage 
resistance becomes comparable to 
phototube circuit impedance at 
greater distances. 

If alternating voltage is used on the 
phototube circuit the distance from 
phototube to controller is limited by 
the cable capacity, together with the 
high impedance commonly used in 
series with the phototube. The maxi- 
mum distance for this type of circuit 
is about 10 ft., the equivalent of about 
250 micro-microfarads in paralle] with 
the phototube. At 60 cycles the imped- 
ance is 10 megohms or about equal to 
the resistance in series with the 
phototube. | 

The closer the phototube is: to the 
controller, the more reliable the oper- 
ation will be in any application. 

Controllers are available for opera- 
tion at any normal temperature. 
Those using hot-cathode, mercury- 
vapor tubes (Thyratrons) must be 
limited to ambient temperatures of 
about 50 to 110 deg. F. When the 
temperature range is greater tubes 

(Continued on page 116) 





Table I—Functions and Characteristics of Industrial- Type Electronic Tubes 


Visual Evidence 
of Operation 


Usual Current 


Direction of 
Name of Tube Function Current Flow Rating 





Few millionths of an None. 
ampere. 


Anode (small wire) to 


PHOTOTUBE Light sensitive. (Is a rectifier). 
cathode (plate). 


Passes current proportional to 
amount of light striking tube. 





’ Anode (plate) tocathode Few thousandths of an None. Filament lights, 
Small power input controls much (filament). ampere up to 1 amp. but that does not 
larger output. Output is propor- in transmitting types. prove ability to oper- 
tional to input signal. ate. 


KENOTRON Rectification. 
ment; only rectifies current to 
flow in one direction. 


PLIOTRON Amplification. (Also is a rectifier). 





Has no control ele- Anode (plate) tocathode Few thousandths of an None. Filament lights, 
(filament). ampere up to 1 amp. but that does not 
in transmitting types. prove ability to oper- 

ate. 





Filament lights and tube 
glows when passing 
current. 


PHANOTRON Rectification. 
ment; only rectifies current to 
flow in one direction. 


Has no control ele- Anode (plate) tocathode Up to about 25 amp. 
(filament). 





Filament lights and tube 
glows when passing 
current. 


THYRATRON Controlled rectification, or as sensi- Anode (plate) tocathode Up to about 25 amp. 
tive relay. Small power input (filament). 

controls large output. Output 

not proportional to input on d. c. 

Grid starts power but does not 

stop it. When used on a. c., 

rectified current can be controlled 








in magnitude. 

IGNITRON Controlled rectification, or as power Anode (graphite) to Up to 400 amp. Surges No _ filament. Tube 
contactor. se of current in cathode (mercury up to 10,000 amp. glows when passing 
igniter fires tube. pool). current. 

GRID GLOW Sensitive relay. Small powerinput Anode (small wire) to Up to about 10 milli- No _ filament. Tube 
controls sufficient output to oper- cathode (plate). amp. glows when passing 
ate magnetic relay. Output not current. 


proportional to input on d. c. 
Grid starts power but does not 
stop it. When used on a. c., 
grid regains control each cycle as 
current goes through zero. 
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Ifs in Grounding Switchgear 


Sometimes you should, and again you shouldn’t, ground certain switchgear elements. 


Maximum safety depends largely on thorough knowledge of what and when and how to do it 


gear apparatus are to have 

non - current-carrying metal 
parts at as nearly uniform potential 
as practicable, and as close as possi- 
ble at zero or absolute earth poten- 
tial. In this way greater safety is or- 
dinarily obtained for operators and 
attendants, protecting them from the 
danger of electric shock and from 
injury that might result from shock. 
In establishing grounding practice, 
however, it must be recognized that 
conditions may exist where ground- 
ing should be omitted because it may 
be considered to increase, rather than 
decrease, the possibility of shock. 


Q*: ECTS of grounding switch- 


What to Ground 


When practicable all switchgear 
parts not alive are grounded, espe- 
cially those most likely to be touched 
by attendants, either in their usual 
routine of operation or accidentally. 

An exception is made where instru- 
ments, meters, and relays are mounted 
on live-front switchboards. With such 
installations an operator may be more 
liable to shock from accidental con- 
tact between live parts on the front 
of the panels and meter or other 
housings if they are grounded. Where 
the voltage exceeds 150 volts to 
ground, rubber mats or other suit- 
able floor insulation is provided, and 
the parts are not grounded. 

Another exception is found in high- 
voltage instruments and relays whose 
cases and non-current-carrying parts 
cannot feasibly be grounded; such 
devices are isolated by elevation, or 
other suitable means are adopted to 
guard against contact with them. 

In the following discussion no at- 
tempt is made to discuss system 
grounds, the method of grounding the 
station ground bus, station structural 
steel, outdoor station structural steel, 
or the means of making ground con- 
nections. These matters are outside 
the scope of this article. 


Switchboards and Switchgear 
Structures. Where switchboards con- 
sist of panels of insulating material, 
the supporting framework is grounded 
to the station ground bus (or to the 
station structural steel), and the 
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component devices required to be 
grounded, discussed in _ succeeding 
paragraphs, should be grounded to 
the frame. For greater convenience in 
grounding these parts, a copper bar 
usually extends the length of the 
board and is electrically connected to 
each element or unit of the support- 
ing framework. Individual devices 
have grounding connectors or studs, 
or they can be grounded to the bus 
by connection to one of their support- 
ing bolts. 

A ground bus is not required for 
metal panels since the cases and 
frames of the devices are connected 
directly to the panel by means of the 
supporting bolts or screws, whereas 
the panels are grounded to the sta- 
tion steel by their fastening bolts. If 
the switchboard rests upon steel chan- 
nels or other metal sills that are not 
part of the station steel structure, 
these sills should be solidly grounded 
to the station ground bus. 

Metal-inclosed switchgear  struc- 
tures invariably are grounded. A cop- 
per ground bus with a current-carry- 
ing capacity equal to at least 25 per 


cent of the rating of the largest unit 
in the structure inter-connects the 
several sections or units. This ground 
bus is then connected to the station 
ground bus by a conductor that has 
current-carrying ability equal to at 
least 25 per cent of that of the larg- 
est unit. There should be one connec- 
tion to this station bus for every 
three joints in series in the structure 
ground bus, whether these joints are 
bolted or clamped. 


Instrument, Meter, and _ Relay 
Cases. Instruments, meters, and re- 
lays, whether operated from current 
and potential transformers or con- 
nected directly in the primary circuit, 
should have their cases grounded, ex- 
cept where they are at potentials ex- 
ceeding 750 volts to ground, or where 
the devices are mounted on switch- 
boards having exposed live parts, 
such as knife switches mounted on 
the front of the panels. 

Where the voltage to ground ex- 
ceeds 750 volts, it is recommended 
that the devices be isolated by eleva- 
tion or protected by suitable barriers, 
grounded-metal or insulating covers, 
or by guards. If the devices are 
mounted on panels having exposed 
live parts and the voltage to ground 
exceeds 150 volts, rubber mats or 
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Figure 1. Lines shown to ground do not necessarily indicate an actual con- 


ductor. 
or by grouping of connections 
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Grounding may be accomplished by mounting on a metal structure, 
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Figure 2. Typical arrangement of ground connections for outdoor switchgear 


other suitable floor insulation should 
be provided to protect the operator. 

Although the windings of devices 
connected in or operated from the 
secondaries of instrument transform- 
ers are at low voltage, it is considered 
advisable to ground the cases in or- 
der to avoid any hazard due to a pos- 
sible breakdown of insulation be- 
tween the primary circuit and the 
secondary winding, which would 
make it dangerous to touch the cases 
if they are not grounded. 


Air Circuit Breakers. Air circuit 
breakers mounted on_ switchboards 
usually do not have the frames in- 
sulated from the conducting parts, 
and of course their frames cannot be 
grounded. This practice is in accord- 
ance with standards adopted by the 
National Electrical Manufacturers’ 
Association, as follows: 
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“On such air circuit breakers as in- 
clude frames, these frames shall not be 
grounded. The use of air circuit breakers 
having frames insulated from conducting 
parts, presumably as a safety measure, 
should be discouraged as a dangerous 
practice. Where greater safety is de- 
manded than afforded by the insulation 
of the handle and tripping button of the 
standard breaker, remote control opera- 
tion or other means should be recom- 
mended.” 


Oil Circuit Breakers and Instru- 
ment Transformers. When _— such 
equipment is mounted within metal- 
inclosed switchgear structures and 
each part is bolted directly to the 
metal structure, no other ground con- 
nection is considered necessary. If 
the equipment is mounted on insu- 
lating panels or bases, or on the 
ground, the frame, feet, or inclosing 
cases should be electrically connected 


to the metal structure, or directly to 
the ground bus. 

The conductor for the electrical 
connection must be substantial and 
of adequate size, following the gen- 
eral rule that it be capable of carry- 
ing not less than 25 per cent of the 
current rating of the device to which 
it is connected. However, in no case 
does this connection need to be 
larger than the ground bus, nor 
should it be smaller than No. 4/0 
for the larger type of oil circuit 
breakers, nor smaller than No. 1/0 
for switchboard-type breakers: that 
is, breakers of 50,000 kva. interrupt- 
ing rating, or less. 

Where instrument transformers 
and oil circuit breakers are mounted 
on masonry walls or in masonry com- 
partments, ground connections to the 
ground bus are essential, and this 
connection follows the same 25 per 
cent rule previously referred to. 

Secondary windings of instrument 
transformers ordinarily are grounded. 
When the transformers are mounted 
on structures or on metal-inclosed 
switchgear, grounding may be done 
by connection to the metal structure 
or to the ground bus, whichever is 
more convenient. However, ground- 
ing should be done at only one point 
in a circuit in order to avoid circula- 
tory currents between ground points, 
which might have serious effects on 
relay performance or meter accuracy. 

Disconnecting Switches and Insu- 
lators. The National Electrical Safety 
Code’s general requirement that all 
non-current-carrying metal parts be 
grounded includes grounding of the 
bases of disconnecting switches and 
of bus and conductor support insu- 
lators. Where these are mounted on 
pipe or framework, grounding is au- 
tomatically taken care of, but where 
they are mounted on masonry special] 
provisions for grounding the bases 
have to be made in order to conform 
to this rule. 

Isolated-Phase Stations. In such 
stations it is customary to use a 
ground-fault relay protective scheme. 
This requires that all the stationary 
metallic parts of the switchgear 
which are not at bus potential be con- 
nected to a fault-current bus, a sec- 
tion of which is provided for each 
section of the main bus. 

Each section of the fault-current 
bus is then connected to the station 
ground bus through a current trans- 
former. In the event of a ground 
fault the current through the current 
transformer operates a suitable relay 
and opens all circuit 


the bus section. 
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through which current can flow to 
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Connected to the fault-current bus 
are the bases of all insulators on the 
bus and bus connections as far as the 
protective current transformers, the 
bases and mechanisms of all discon- 
necting switches, the tanks and 
mechanisms of oil circuit breakers, 
and the frames or cases of instrument 
and protective transformers. 


Outdoor Switchgear and Substa- 
tions. With switchgear in outdoor 
stations it is the custom generally to 
ground all metallic parts not directly 
connected with the current-carrying 
elements. This practice involves 
grounding of instrument and control 
transformer tanks, oil circuit breaker 
tanks, frames, and mechanisms, cable 
sheaths, and so on. Current, poten- 
tial, and control transformer  sec- 
ondaries are also grounded. 

Outdoor disconnecting switches 
mounted on wooden-pole structures, 
according to a general trend, do not 
have their bases grounded. Mounting 
on steel structures is considered to 
give adequate grounding. 

With hook-operated disconnecting 
switches, precautions are necessary 
to eliminate danger from _ shock 
through the switch hook. For this 
reason insulated switch hooks must 
be used. In order to maintain high 
insulating value, the wooden rod 
must be kept clean and the hook 
sheltered from the weather when not 
in use. This shelter usually is a 
pipe or other conveniently located 
housing. Ventilation must be pro- 
vided to prevent moisture condensa- 
tion of the hook handle. 

Sometimes switch hooks are pro- 
vided with metallic cones and 
grounding chains, or, preferably, 
cables. These are safety devices and 
in order to be effective it is obvious 
that the cable ground must be prop- 
erly made and maintained. It is usu- 
ally made by firmly bolting the cable 
terminal connector to the structural 
steel which, of course, is solidly 
grounded. 

Regarding the manual operation of 
group-operated outdoor disconnecting 
switches, there is a difference of 
opinion. 

Some advocate completely metallic 
mechanisms, with metal operating 
handles and a grounded metal plate 
for the operator to stand upon, all 
these parts being solidly and elec- 
trically interconnected and _ thor- 
oughly grounded. This method satis- 
fies the conditions of maintaining 
equal voltages with no difference of 
potential between metallic parts and 
assures that there can be no differ- 
ence of potential between the oper: 
ator’s hands and feet. It is obvious 


that the grounding connections must 
be kept intact, and to this end it is 
necessary that they be installed so as 
to be easily inspected. 

Others hold that the operating 
handle should be insulated. It is 
usually a treated-wood, easily-remov- 
able handle that fits into an operat- 
ing socket in the mechanism. Such 
handles must be kept dry and when 
not in use stored like switch hooks, 
where they are protected from the 
weather. 

Sometimes, however, the mechan- 
ism is provided with a metal handle, 
and the operator wears rubber 
gloves. Even under these conditions 
it is recommended that the mechan- 
ism be adequately grounded and a 
grounded metal plate provided. The 
insulated handles (or gloves) then 
provide a factor of safety in addition 
to the grounding. 

A third method is to use insulated 
platforms for the operators, in addi- 
tion to the insulated operating 
handles. These platforms sometimes 





are portable and are used especially 
where good grounds are difficult to 
obtain. This practice is acceptable 
if the platforms are properly main- 
tained. However, it is frequently dif- 
ficult to maintain a high value of 
insulation because of grass, weeds, 
and moisture. When the insulation 
of such platforms is not properly 
maintained, they become a_ positive 
source of danger. 


High-voltage Equipments. In addi- 
tion to the grounding of outdoor 
switchgear, extra-high-voltage switch- 
ing equipment usually is provided 
with grounding switches arranged to 
connect the current-carrying parts to 
the ground when the apparatus is 
disconnected from the source of po- 
tential. The purpose is to dissipate 
any residual static charges and in- 
crease the safety of the operators. 

These grounding switches have 
adequate current-carrying ratings 
and usually are so interlocked that 
they cannot be closed to ground the 
apparatus unless the line is open. 


Brass Bumper Saves Doors and Tempers 
Source, Beech-Nut Packing Company, Canajoharie, N. Y. 


The brass bumper in the photo- 
graph saves both time and doors and 
tempers. Most of the handling of 
Beech-Nut is by lift truck or floor 
truck. Now it is desirable in most 
departments to keep doors closed. So 
swinging doors are used. ; 

Problem, of course, is how to get 
trucks through. Surely one couldn’t 
have the operator stop to hook back 
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the doors, push his load through, 
and then unhook the doors to let 
them swing shut again. Yet try to 
get a load through any other way. 
Any other way, that is, except the 
Beech-Nut bumper way. A look at 
this gadget is enough to tell the 
story. The shape’s the thing. It 
saves wear and tear on doors, trucks, 
products, and men’s tempers. 
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Out of Many Stockrooms, One 


How one concern squeezed out an additional 3,200 sq. ft. of 
much-needed manufacturing space formerly occupied by out- 
moded wood shelving. Result: Better service to production 


ORE floor space was needed 
M for manufacturing and assem- 
bling operations. We had it, 
but it was taken up by non-productive 
departments. So we built a new all- 
metal building 200 ft. long and 50 ft. 
wide, in which all our stockrooms 
were consolidated, thereby releasing 
approximately 3,200 sq.ft. of floor 
space for structural fabrication. 
First of all, a survey of the storage 
requirements for each individual part 
was made. Then approximately 15 per 
cent additional space was allowed for 
future expansion. From a recapitula- 
tion of this work, proper bin sizes 
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and shelving requirements were de- 
termined. 

A floor plan of the shelving was 
laid out, and in order that the maxi- 
mum storage space would be utilized, 
we decided on a mezzanine or second 
tier of shelving. Lyon heavy-duty steel 
shelving, 14 ft. high, was used, and 
erected in the west half of the 
building, with the mezzanine sup- 
ported on the shelving uprights at 


a 7-ft. height. In all, this provides 
about 9,000 bins whose depths range 
from 12 to 72 inches. 

Stockroom office and receiving de- 
partment for purchased parts are 
located at one end of the building. 

Two electric hoists, one at each end 
of the main aisle, provide a means 
of raising loads to the mezzanine level. 
They quickly pick up the skids on 
which loads are placed at the re- 
ceiving room, or on which stock is 
loaded from the shelving, and raise 
or lower them from one level to the 


other. 
An 8-ft., 6-in. main aisle runs the 


Looking down main aisle of all-metal building in which Barber-Greene houses its consolidated stock- 
rooms. Hoist at each end of mezzanine assists in handling of parts and materials to and from storage 
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Iength of the building. It provides 
plenty of room for two skids to pass 
each other. Three-foot cross aisles 
serve the 12-in. and 18-in. shelving, 
and 6-ft. cross aisles are provided for 
the 5-ft. and 6-ft. shelving. All other 
cross aisles are 4 ft. wide. With this 
arrangement, skids may be moved to 
any location in the stockroom in all 
but the 3-ft. aisles. Bins along these 
aisles are devoted to small parts 
usually loaded in shop boxes. 

On the mezzanine, 4-ft. center sec- 
tions of the main aisle are made up 
of 2-in. wood planking. Flanking this 
‘on either side is subway grating. In 
the cross aisles a section of grating 
is laid in the center with planking 
on either side. The wood provides a 
surface along which the skids can 
be easily moved. 

Every bin is marked with a label 
bearing the parts number of the item 
to be stored in it, except for very 
small parts carried in small quanti- 
ties. Such parts are kept in boxes, 
several boxes in one bin. 


Odd on One Side 





All racks are numbered _individ- 
ually, with odd numbers on one side 
of the main aisle, even numbers on 
the other. In addition, racks on the 
first floor are numbered below 100; 
those on the mezzanine, above 100. 
Thus rack No. 12 will be on the 
first floor and rack No. 112 immedi- 
ately above it. 

All shelving sections are assembled All told, 9,000 bins. Two lighting units, each with 75-watt lamp, 
to provide units 6 ft. 3 in. wide, throw abundant light into every nook and corner of every cross aisle 
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lettered A, B, C, D, etc., from the 
main aisle. Shelves are numbered from 
the top down in 3-in. multiples, mak- 
ing it very simple to locate any item. 
For example, location 24-A-15 indi- 
cates rack 24; section A is the first 
section next to the main aisle; shelf 
15 is about halfway down. 

A visible-leaf index in the stock- 
room office quickly gives the location 
of every part stored. 

The lighting arrangement is simple, 
yet unusually efficient. Shallow-bowl 
reflectors with 75-watt lamps are 
mounted with 6-ft. 4-in. clearance 
between bottom of bulb and floor. 
Spacing in the main aisles is 20 ft., 
and in each cross aisle two lighting 
units illuminate the shelving units, 
which are 18 ft. 6 in. long. 

A separate switch is provided for 
each set of cross aisle lights, the 
first floor mezzanine systems being 
independent. Main aisle lights can 
be turned off from either end of the 
room. This flexibility guarantees un- 
usual economy in the use of lights. 





On the mezzanine. Note how the steel shelving is tailored to fit 
the product. Switch for each cross aisle keeps the light bills down 
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The author checks a shipping date for an outside call 


Phone Systems Within the Plant 


For medium-sized organizations requiring not more than 


25 telephones, there are simple selective-ringing and 


talking systems that meet any ordinary requirements 


in selecting a suitable intercom- 

municating telephone system for 
a small plant were discussed last 
month. From the analysis of require- 
ments in this plant, it was found that 
a total of nine stations with facilities 
for direct calling could be used to 
advantage, and would materially re- 
duce the traffic load on the private 
branch exchange switchboard connect- 
ing with the public telephone system. 

A system of this type would be in- 
adequate in an organization requiring 
a larger number of stations, or where 
heavier trafic might make it neces- 
sary for several independent conversa- 
tions to be held simultaneously be- 
tween different stations. Under these 
conditions, a system providing means 
for full selective-ringing and selective- 
talking service should be installed. 

If not more than a total of 25 tele- 
phones are required and the greatest 
distance between stations does not ex- 
ceed 2,000 ft., a system can be pro- 
vided in which a simple form of 
switching device is used at each sta- 
tion for selecting the individual lines 
to each station to be called. With sys- 


Gi: of the points to be considered 
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tems of this type a cable having as 
many pairs of line wires as there are 
telephones to be connected, together 
with the ringing and talking battery 
feed wires, must extend from station 
to station throughout the plant. 

When more than 25 stations are re- 
quired, or if they are to be distributed 
over a wider area, it is probable that 
a private automatic system using dial- 
type telephones and a centrally lo- 
cated automatic switchboard will be 
required. Systems of this type require 
only a single pair of wires from each 
station to the switchboard. 

Figure 1 shows a chart of the sta- 
tion-to-station calling requirements of 
a manufacturing organization where 
it is desired to provide for a total of 
23 stations, all of which are to be lo- 
cated in a single building of five 
floors, each floor having an approxi- 
mate area of 5000 sq. ft. It will be 
noted that while there are actually 
23 stations, only the production man- 
ager, superintendent, switchboard, and 


stockroom require instruments which 
will have switching facilities for call- 
ing more than twelve other points. 

The illustration at the beginning of 
this article shows a type of instrument 
which meets these requirements. It is 
available in 6-, 12-, 16-, 20- and 24- 
station capacities. These instruments 
are adaptable for use either as wall- 
or desk-mounting types, since the 
handset cradle may be mounted either 
on the top or on the face of the button 
box. Incidentally instruments with 
handset telephones are to be _ pre- 
ferred for industrial plants because 
the transmitters do not pick up the 
extraneous noise from machine vibra- 
tion and the like to which pedestal 
desk or wall telephones with fixed 
transmitters are subject. 

In these instruments, the station- 
calling and line-selecting mechanism 
consists of two parallel rows of lock- 
ing buttons with designation strips 
having openings for the name of the 
person or station to be called opposite 
each button. When a station is to be 
called the handset is first removed 
from the cradle and the correspond- 
ing button is completely depressed for 
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a few moments. During this period a 
contact is established which causes 
ringing current to flow to the buzzer 
of the called station. When the button 
is released, the plunger returns to an 
intermediate position, breaking the 
ringing circuit and making contact 
with a pair of springs which form the 
talking circuit with the line wires of 
the required station. 

While a conversation is taking 
place the plunger is automatically 
locked in this position until the hand- 
set is replaced on the cradle at the 
termination of the conversation. Then 
the latching plate is mechanically re- 
leased, and the button returns to its 
normal position. 

An important feature in this type 
of system is that both instruments and 
wiring are arranged for “full metal- 
lic” installation. This means that each 
of the line circuits consists of an indi- 
vidual pair of wires, thus reducing to 
a minimum the tendency to “cross- 
talk” with other stations, which is 
usually noticeable when a single line 
wire is employed for each station with 
a common return line to the talking 
battery which completes the talking 
circuit. 

The fundamental circuit used in 
this system is shown in schematic 
form in Figure 2, with the necessary 
connections for four stations. From 
this diagram it will be seen that sepa- 
rate feed wires for ringing and talk- 
ing battery are carried to each station. 
Retardation coils with two separate 
windings on the same core are inter- 
posed between the talking battery and 
the receivers and transmitters of each 
station. These coils are in the circuit 
of both calling and called stations 
during a conversation, thus insuring 
uniform transmission. 


Better Use Lead-Covered Cable 


When the handset is resting on the 
cradle, one winding of the retardation 
coil shunts the buzzer. During the 
ringing period the interrupted current 
flow through the buzzer contacts is in- 
ductively transmitted to the receiver 
of the calling station, producing a dis- 
tinctive tone which indicates that the 
buzzer is operating at the called 
station. 

The method of installing the wiring 
for a telephone system is shown in 
Figure 3, which illustrates a typical 
cable distribution layout such as 
would be used for the industrial plant 
whose requirements are outlined in 
the chart in Figure 1. A main tie 
trunk cable is carried laterally 
through the basement of the building 
to junction points at which cable ter- 


(Continued on page 114) 
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Figure 1. When properly filled out a chart like this will show how 
adequate service can be provided at minimum cost 
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Figure 2. A full-metallic circuit is used with this selective-ringing, 
selective-talking intercommunicating telephone system 
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Figure 3. Cable layout for the telephone system outlined in Figure 1 
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Usual Drives Wouldn't Do 


So ingenuity put on its thinking cap and worked out 


do some experimenting before 

the correct speed for a piece of 
equipment can be definitely deter- 
mined. For this reason the driving 
equipment during the experimental 
stage should be flexible and inexpen- 
sive. Work of this character in many 
instances involves high ratios and 
either infinitely variable or definite 
speed steps. The following case 
illustrates the possibility of utilizing 
available power transmission equip- 
ment in an uncommon arrangement 
to overcome difficulties experienced 
when these devices were set up and 
operated in accordance with stand- 
ard practice. 


Pee some exp it is necessary to 


A Problem in Belt Tension 


Considerable experimentation was 
necessary in a certain process to 
determine the proper speed of a 
grinding operation. Therefore the 
problem involved the speed in revo- 
lutions per minute of the grinder. 
In view of restricted space for the 
experimental work and the fact that 
ultimately a permanent and positive 
transmission installation would be 
made, it was economy to employ ex- 
isting transmission equipment of the 
simplest character. 

It was known that the correct 
speed of the grinder lay somewhere 
between 50 and 150 r.p.m. Therefore, 
because a 40-hp., 1,750-r.p.m. motor, 
shafting, bearings, pulleys, and belt- 
ing were available, the grinder drive 
shown in Figure 1 was installed. The 
motor was belt-connected with a ratio 
of 3 to 1, on a 5-ft. center, to the 
countershaft which in turn was belt- 
connected with a ratio of 4 to 1, on 
a 6-ft. center, to the grinder shaft. 
This arrangement gave a total ratio 
of 12 to 1, resulting in a speed of 
approximately 150 r.p.m. Variation 
of grinder speed was effected by 
changing the diameters of the pulleys 
on either the counter- or grinder 
shaft, or both. In view of the char- 
acter of the load and the short belt 
centers, extremely tight belting was 
necessary. This condition resulted 
in hot bearings, burned belting, and 
continuous trouble generally. 

To overcome these difficulties and 
still employ inexpensive driving equip- 
ment, the novel installation shown in 
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special combinations of standard equipment that solved 


the problems imposed by special operating requirements 


WILLIAM STANIAR 


Mechanical Power Engineer 
E. I. du Pont de Nemours & Company 
Wilmington, Del. 


40-Hp.1750--ram. motor 





Figure 1. 


4 Max. speed I50 rpm. 
(Min. speed 50 rpm. 
\ 
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With this arrangement the high belt tension required caused 


so much bearing and belt trouble that a new set-up had to be made 


Figure 2 was set up. As will be 
seen the 40-hp. motor was removed 
from its sliderails, placed on a grav- 
ity-type pivoted motor base, and belt- 
connected with a ratio of 3 to 1, on 
5-ft. centers, to the countershaft. The 
countershaft, however, instead of be- 
ing rigidly supported, was also placed 
on a gravity-type pivoted base and 
connected by a belt to the grinder 
shaft, using a ratio of 4 to 1, on 6-ft. 
centers. Gravity tension for the pri- 
mary connection was supplied by the 
weight of the motor, while that for 
the secondary came from the effec- 
tive tension of the first belt and the 
weight of the shafting, bearings, and 
pulleys. 

This method of coupling two 
gravity-type, pivoted-base drives elim- 
inated the difficulties encountered 
with the original installation, since 
it made possible automatic, correct 
belt-tensioning on the two short-center 
drives. 

There are numerous operations in 
the chemical industry that require 
minute variations of the applied speed 
during the cycle of chemical reaction. 


Infinitely variable speed units are 
usually employed for such work. 
Certain units of this character are 
restricted to a maximum ratio range 
of 6 to 1, whereas others have a 
maximum range up to 16 to 1 in 
certain horsepower sizes. However, 
the standard ratio range which in- 
cludes all horsepower sizes available 
is approximately 6 to 1. It fre- 
quently happens that this range is 
not sufficient and that single units 
having a higher ratio require too 
much space, particularly if consider- 
able power is required. In the in- 
stallation described below a success- 
ful method was worked out for ma- 
terially increasing the ratio range of 
an infinitely variable speed drive. 

It was believed that a range of 
6 to 1 would be ample for a certain 
mixing operation. The driving equip- 
ment was of conventional character. 
A 5-hp. motor was connected by a 
chain drive to the positive shaft of 
a variable-speed unit, the variable- 
speed shaft of the unit being coupled 
to the reduction gear unit on top of 
the vertical mixer. : 
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After a few weeks’ operation it 
was decided that a much greater 
range of speed variation was neces- 
sary for proper reaction of the chemi- 
cals involved. Eventually it was 
determined that a speed range of 
10 to 360 r.p.m. with infinitely vari- 
able increments was imperative on 
the vertical shaft of the mixer, which 
meant a ratio range of 36 to 1 in a 
controllable unit. 


Two 6’s Equal 36 


Since it was not possible to obtain 
‘a speed range ratio of 36 to 1 in 
any single available unit, a manu- 
facturer of variable-speed units was 


40-hp. 1750-rpm. 


“motor 


H 


a vertical worm reduction gear unit. 

It is usually possible to overcome 
the effects of starting torque on belt- 
driven equipment by means of friction 
clutches or tight and loose pulleys. 
There are occasional instances, how- 
ever, where belt driving of equip- 
ment is a necessity and difficulties 
arise due to the starting of heavy- 
inertia loads. 

In one typical instance several 
pieces of equipment were driven from 
a common lineshaft. A 75-hp., com- 
pensator-start motor operating at 860 
r.p.m. was belt-connected to the line- 
shaft on suitable centers. Certain 
small equipment was driven from the 
lineshaft, but its chief function was 


Max. speed 150 ram. 
Min. speed 50rpm.j. 


Gravity-type pivoted motor bases 





Figure 2. Motor and countershaft were mounted 


on gravity-type pivoted motor bases 


consulted. As a result of this con- 
sultation two variable-speed units 
were installed in tandem, as shown 
in Figure 3. These 6-to-1 ratio units 
were mounted on a common base- 
plate in such manner that their con- 
trol adjustment screw shafts were 
in line for coupling together. Then 
by connecting the variable-speed 
shaft of the first unit to the positive 
shaft of the second unit, a total speed 
ratio range of 36 to 1 was made 
possible with infinite-speed increment 
control from one common handwheel. 


Starting Heavy Inertia Loads 


In this particular instance the 
primary unit was motorized. This 
arrangement, however, was not es- 
sential, since an independent motor 
connected by chain, V-belt, or gear 
to the positive shaft of the first unit 
would have been satisfactory. In 
view of the minimum speed of 10 
r.p.m. on the vertical shaft of the 
mixer and the necessity of right- 
angle driving, the variable-speed shaft 
of the second unit was coupled to 


to drive a hammer mill which re- 
quired 60 hp. to operate. This mill, 
which runs at 1,000 r.p.m., was driven 
from the 216-r.p.m. lineshaft by a 
14-in., double-ply belt running over 
74-in. and 16-in. diameter pulleys 
respectively, on 14-ft.-centers. 


It Took a Special Drive 


Notwithstanding the use of the 
proper type of belt kept under cor- 
rect tension, it was impossible to 
prevent it from slipping, burning, 
and coming off the pulleys during 
the starting period of the mill. The 
result was high belting costs and 
difficulty in getting the mill up to 
speed. 

It is evident that the trouble could 
have been overcome by driving the 
mill directly either by a slipring 
motor through a reduction gear unit 
or by an across-the-line start induc- 
tion motor connected through a re- 
duction gear unit by a mechanical 
slipring coupling, but the cost of 
these methods could not be justified 
on the basis of savings. The problem 
was solved economically by the use 
of a mechanical slipring starter, but 
it necessitated an application that was 
quite unusual. 

This device is usually applied on 
or in connection with the driving 
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Figure 3. A speed ratio range of 36 to 1 was secured by 
coupling together two 6-to-1 ratio, variable-speed transmissions 
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Figure 4. Wear and tear on the belt driving this hammer mill was 
greatly reduced by use of a pulley-type mechanical slipring starter, 


the action being reversed 


member of the installation. In this 
instance it was applied to the driven 
pulley of the hammer mill, as shown 
in Figure 4. No change was made 
in the general layout of the drive 
with the exception that the conven- 
tional type of pulley was removed 
from the mill shaft and a pulley-type 
mechanical slipring starter was in- 
stalled in its place. It accomplished 
its purpose with entire satisfaction. 

A slipring starter of this charac- 
ter requires a pulley of special con- 
struction in order to accommodate 
integrally the starter mechanism, as 
must be done. 

Action of the starter necessarily 
was reversed since the drum of the 
starter served as the driver and the 
internal spider as the driven element, 
in this installation. 


Improper Joining Wrecks Belts 


Because of incorrect selection and 
application of metallic fasteners, 
numerous power transmission belts 
are prematurely destroyed. This con- 
dition is not only expensive from 
the standpoint of belt costs but in 
addition it leads to serious produc- 
tion delays. One of the most com- 
mon errors involves the use of too- 
large wire hooks for the pulley 
diameter and belt thickness, or a 
plate which does not have the cor- 
rect curvature for the diameter of 
the pulley. 

A wire hook that is too large will 
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pull out easily when under load, 
and fray the ends of the belt. 

A plate of incorrect curvature will 
cause the belt to break immediately 
behind the fastener; in addition there 
is a possibility of the plate becoming 


loose and ripping the belt longi- 
tudinally. 

An installation in which trouble of 
this character was experienced con- 
sists of a 100-hp. motor operating at 
1,160 r.p.m. which is belt-connected 
to a headshaft that drives a_belt- 
connected pulp beater. The motor 
belt is a 12-in., eight-ply, first-grade, 
impregnated, stitched-canvas type, op- 
erating over 12 in. and 48-in. diameter 
pulleys. Life of the belt on this 
drive, which operates 24 hr. a day, 
had been five to six years. 


One After the Other 


About a year ago a new belt of 
similar size and type was installed, 
but after approximately three months’ 
operation it failed by tearing longi- 
tudinally. A second and a third belt 
failed in a similar manner after the 
same length of service. Then a 
thorough investigation revealed the 
fact that for some unknown reason 
a rivet plate fastener having the 
wrong curvature for the pulley di- 
ameters and belt thickness was being 
used. There was no doubt that it was 
the cause of the trouble, because it 
was evident from inspection that the 
belt broke behind the fastener. When 
this occurred the plate was permitted 
to turn, and shearing or ripping of 
the belt from end to end resulted. 





It Picks Up Parts Dropped in Machines 


Cuas. H. Wittey, Penacook, N. H. 


For those who work about ma- 
chinery all the time there is always 
that aggravating occurrence of drop- 
ping a small part into the vitals of 
the machine, where it requires a lot 
of perspiration and patience to re- 
cover it, if not the dismantling of 
the machine. 

I have made a couple of long-reach 
pick-ups from 14-in. brass tubing and 
steel spring wire or piano wire. The 
sketches show two styles, both employ- 
ing a loop of steel wire to catch on to 
the dropped part. The scheme is the 
same in principle as the choke wire 
of your car—a steel wire in a tube 
acts like a flexible shaft. As you push 
down on the loop it leaves the end of 
the tube and opens out; after you 
have placed the loop over the object 
to be retrieved, you pull the wire back 
into the tube clinching the object, and 
holding it until you recover it. 

On one occasion this very simple 
little gadget saved us a good deal of 
time and money and the idleness of 
several operators, when a_ wrench 


dropped into an assembly machine 
which would have had to be dis- 
mantled had we not had this pick-up 
too. It removed the wrench easily. 























spring wire 
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Maintenance Check List for Steam Heating Systems 





EQUIPMENT 


1. Reducing valves. 


2. Pressure gages. 


3. Pressure relief valves. 


4. Main or section shut-off 
valves. 


5. Steam and condensate re- 
turn lines. 


6. Radiators and heating coils. 


FACTORY MANAGEMENT 


CHECK FOR 


(a) Condition of diaphragms. 

(b) Dirt in diaphragm chambers and 
control piping. 

(c) Condition of valve packing. 


(d) Valve leakage. 
(e) Worn, dirty, or encrusted valve 


parts. 
(f) Fulcrum points dirty or binding. 


(g) Dirt in strainer. 


(h) Pressure setting. 
(a) Internal condition. * 
(6) Dirty glass or dial. 
(c) Dirt in gage line. 
(d) Leaks in gage line. 
(e) Accuracy. 


(a) Leakage. 

(6) Dirt on working parts. 

(c) Hard or insufficient packing (if 
used). 

(d) Condition of springs. 

(e) Relieving point. 


(a) Leakage. 
(6) Hard operation. 
(c) Hard or insufficient packing. 


— 


(a) Leakage. 


(6) Improper slope or sags. 


(c) Accumulations in dirt pockets. 


(d) Condition of insulation. 


(e) Internal condition of steam main 
drip traps and strainers. 


(f) Condition of and anchorage of 
expansion joints. 


(g) Anchor points, expansion bends. 


(h) Evidence of external corrosion. 
(i) Internal corrosion of return lines. 


(a) Leakage of radiators and connec- 
tions. 


(6) Improper slope. 


(c) Leaking inlet valves. 
(d) Condition of inlet valve packing. 
(e) Condition of traps and strainers. 


(f) Plugged or leaking air valves. 
(g) Condition of paint. 


(Continued on page 80) 





MAINTENANCE REQUIRED 


Renew if deteriorated, 

Drain diaphragm chambers and: blow 
out control lines. 

Repack or increase packing as re- 
quired. 

Regrind or renew seats and discs. 


Clean, smooth with abrasive cloth, or 
replace if badly worn. 


Clean and oil. 

Remove and clean at least once a 
year, oftener if necessary. 

Reset if necessary. 

Clean, renew worn parts, lubricate. 
Clean. 

Blow out. 

Repair or renew. 

Check against accurate test gage or 
with dead-weight tester. 

Machine and grind in seats and discs. 
Clean and oil. 

Repack or add packing as required. 


Renew if weakened. 
Check setting. 


Reseat or renew seating surfaces. 
Clean all working parts. 
Repack or add packing as required. 


Repair or renew leaking piping and 
fittings. After repairing blow clear. 


Adjust or increase number of hangers 
or supports. 

Clean at least once a year. 

Re-cover any bare pipes or fittings. 
Paint or waterproof covering, if 
needed. 


Open and clean or repair all drip 
traps and strainers at least once a 
year, oftener if necessary. 


Repack or add packing as required, 
clean slip members, and tighten an- 
chorages. 


Tighten. 
Paint pipe and waterproof insulation. 


Renew piping and fittings if needed. 
Repair. 


Adjust or increase number of hangers 
and supports. 

Reseat or renew if necessary. 

Repack or increase packing. 

Open and clean or repair at least 
once a year, oftener if needed. 
Clean or repair. 

Repaint, preferably with white paint. 
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EQUIPMENT 


7. Blast and unit heaters. 


8. Centrifugal condensate and 


vacuum pumps. 


9. Return receivers. 


10. Steam-driven reciprocating 
condensate and vacuum 
pumps. 


11. Return traps and air re- 
lief valves. 


Prepared by 


FACTORY MANAGEMENT 


CHECK FOR 


(a) Leakage of heaters and connec- 


tions. 


(6) Dirt on fans and heating surfaces. 


(c) Leaking inlet valves. 
(d) Condition of inlet valve packing. 
(e) Faulty automatic controllers. 


(f) Internal condition of traps and 


strainers. 
(g) Need of motor and_ control 
maintenance. 


(h) Condition of all bearings. 


(it) Faulty supporting. 

(j) Dirt in distribution ducts. 

(k) Condition of ducts and their sup- 
ports. 

(1) Faulty dampers and damper regu- 
lators. 

(m) Setting of unit heater louvers. 


(a) Internal wear. 
(b) Condition of shaft packing. 


(c) Condition of bearings. 


(d) Condition of flexible couplings. 


(e) Need of motor and_ control 
maintenance. 

(f) Cleanliness of strainer. 

(a) Internal condition. 

(6b) Leakage. 

(c) Condition of floats and float bear- 
ings. 


(d) Dirty gage glasses. 
(e) Condition of paint or insulation. 


(a) Condition of steam and water 
valves. 

(6) Condition of internal and ex- 
ternal packing. 

(c) Wear or roughness of rods and 
plungers. 

(d) Condition of lubricating devices. 

(e) Proper setting of steam valves. 


(a) Internal condition. 

(6) Condition of valve and shaft 
packing. 

(c) Incrustation or roughness of 
shafts and valve stems. 

(d) Valve leakage. 





MAINTENANCE REQUIRED 
Repair. 


Blow out, or otherwise remove dirt. 
Reseat or renew if necessary. 
Repack or increase packing. 

Follow manufacturers maintenance 
directions. In general, cleaning, re- 
newing worn parts, oiling, packing, 
and resetting are the major items. 
Open and clean or repair at least once 
a year, oftener if required. 

Follow standard motor and control 
maintenance procedure. 

Stop oil leakage, renew or add oil 
and grease, ‘repair oiling devices, 
check clearances and alignment. 
Adjust hangers. 

Clean. 

Repair or adjust if needed. 


Repair and oil. Follow manufac- 
turer’s instructions. 

Set at the point of most efficient heat 
distribution. 

Renew parts showing wear. 


Repack or add packing as required. 


Stop oil leakage, renew or add oil as 
necessary, repair oiling devices, check 
clearances. 


Repair, if needed, and check align- 
ment. 


Follow standard motor and motor con- 
trol maintenance procedure. 


Clean. 

Clean or repair. 

Repair. 

Repair leaky floats, clean, and re- 


pack or add packing to float bearing 
glands. 


Clean. 
Repaint or repair insulation. 


Grind in or renew, if necessary. Re- 
new water valve springs when needed. 


Repack or add packing as required. 
Clean or renew. 


Clean and repair if needed. 

Set steam valves according to stand- 
ard practice for each type of pump. 
Follow manufacturer’s directions. 


Clean and renew parts as needed. 
Repack or add packing as required. 


Clean or renew as required. 


Reseat or replace seating surfaces. 


S. H. COLEMAN Roanoke, Va. 
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An 


Truck illustrated made by 
Automatic Transportation Co., Inc. 





NE of the country’s largest sheet steel mills recently 

sought out the hardest job for an electric industrial 
truck in the entire mill. For this job they selected a 24-cell 
MEH-21 Exide-Ironclad Battery having a capacity of 1000 
ampere-hours and 45.9 kilowatt hours—and installed it in 
a 16,000 Ib. ram truck. 


Knowing the dependability of battery power for smaller 
trucks, this user was interested in obtaining, if possible, the 
same dependable performance for the mill’s largest trucks. 
The requirement was that the battery must be capable of 
propelling this big truck for at least 12 hours on one 
charge without a battery change. 


Here is the record: 








Battery 24-cell MEH-21 Exide-lronclad 
Capacity 1000 ampere-hours 

In service 18 hours 

Number of trips made 288 

Average distance per trip 402 feet 

Tons of Stee! hauled 1010 

Miles traveled by truck 21.36 


364 FPM or 4.13 MPH 
343 FPM or 3.89 MPH 
358 FPM or 4.06 MPH 


Speed at the start 
Speed at the finish 
Average speed 


Closed circuit volts at start 46.6 
Closed circuit volts at finish 43.86 
Ampere-hours used 949 
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IRONCLAD 
BATTERIES 


With Exide MIPOR Separators 
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outstanding truck performance 


Powered with new 
MEH Exide-Ironclad, 
big ram truck makes 
noteworthy record 





This test proves that the battery had ample 
capacity and power to propel the huge 16,000 Ib. 
ram truck for 18 hours and still not to be 
completely discharged. It could run the truck 
in the hardest truck job in the mill for the 
required 12 hours, using only 80% of its full 
capacity, and still have ample reserve for 
an emergency — thus assuring great depend- 
ability, long battery life, and low battery 
depreciation. 


With the new line of MEH Exide-Ironclads 
now available, there is assured to users of 
electric industrial trucks of all sizes the same 
dependability of performance and economy 
for the big trucks for which the small trucks, 
battery equipped, have been noted. 


There is no power as dependable as that of 
batteries for material handling trucks. 


THE ELECTRIC STORAGE BATTERY COMPANY 
Philadelphia 
The World’s Largest Manufacturers of 
Storage Batteries for Every Purpose 
Exide Batteries of Canada, Limited, Toronto 
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and the editor will gladly tell you 


more about the things mentioned on this page 








BECAUSE gloves take a terrific 
beating in this wire-drawing job, 
the manufacturer did some _ re- 


search, hit upon these canvas 
gloves impregnated with synthetic 
rubber. Formerly, gloves lasted 
only a single day on the operation, 
now they average 41% days. (8822) 


@ PAINT that is proof against chemi- 
cals and water is said to be ideal 
finish for protecting metal and wood 
from these corrosive agents. It’s at 
home on either interior or exterior 


surfaces. (8801) 


@ TIRE MANUFACTURE sees an 
innovation in use of rayon cord. It’s 
not the same rayon used in dress 
goods, being processed from cotton 
rather than wood pulp. Cords twisted 
from rayon threads are said to be 
stronger than those made from ordi- 
nary cotton fibers, and to give tire 
greater impact resistance. (8802) 


@ MAINTENANCE MEN will be 
glad to learn that a chart of con- 
struction drafting symbols is avail- 
able for draftsmen’s use. It will 
save time in making drawings of 
plant additions and alterations, and 
in reading them. (8803) 


@ STICKY WAX differs from most 
waxes in its adhesive qualities, even 
sticking on glass and metals. Highly 
water repellent, it is being used for 
protective coatings and for laminat- 
ing work. (8804) 
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@®RUSTPROOFING METHOD, 
widely used for many years, has re- 
cently undergone major improve- 
ments. Processing time has been 
cut to a third of what it was, oper- 
ating temperature reduced, and a 
smoother coating produced. (8805) 


@ ANNUAL WAGE for employees 
doesn’t show up so well in a study 
that shows that an annual wage keeps 
wages above their economic level and 
forces unemployment. (8806) 


@ TYPEWRITER RIBBONS can be 
made practically as good as new with 
a colorless fluid that brings ink 
from unused parts of the ribbon to 
the faded parts. (8807) 


@SYPHILIS DELENDUM EST, 
which is to say, “Syphilis must be 
destroyed,” is suggested in a pamph- 
let, “Syphilis of the Eye As a Factor 
in Industry,” as a slogan for indus- 
try’s drive against this disease. (8808) 


@ SHIM STOCK, brass, comes packed 
in a dispenser carton. You simply 
pull the stock through the carton 
slots and cut it off as needed. Car- 
ton holds four rolls of different 
thicknesses. (8809) 


@ WHERE castings develop porosity 
after machining, a new impregnating 
resin, specially formulated for in- 
creasing the density of certain types 
of castings, will find use. (8810) 


® BURNPROOF ENAMEL, with a 
resin base, is reported to be unmarred 
after lighted cigarettes and matches 
have been dropped on it. (8811) 


@ CONTENTS of 32 filing cabinet 
drawers can be filed in one drawer 
when records are photographed on 
35-mm. film. Pedal-operated machine 
can make 500-1,000 exposures per 
hour. (8812) 


® MULTICOLOR DECALCOMANI- 
AS are so stretchable that they 
may be applied to rubber goods 
ranging from garden hose to toy 
balloons. (8813) 


® TERMITES and water can be ex- 
cluded from wood products by sub: 
merging them for 20 min. in a solu- 
tion that leaves wood cells sealed 
with waxlike protective coating when 
solvent has evaporated. This coating 
doesn’t interfere with subsequent fin- 
ishing. (8814) 


ePLASTIC SHEETS, laminated, have 
woven-glass fabric as a base to in- 
crease corrosion resistance. (8815) 


@ COATED COVER GLASS, for pro- 
tecting lenses of welding helmets and 
goggles, resists heat and is said to be 
immune to pitting. It prevents sparks 
fusing to lenses. (8816) 


® PRODUCTION CONTROL BOARD 
has five sections to show stock con- 
trol, production, purchases, produc- 
tion planning, and job orders. Sec- 
tions can be bought separately and 
in different lengths. (8817) 


® THREAD-CUTTING SCREW cuts 
clean, sharp thread in all types of 
plastic compositions. Since it cuts 





FOR TRAINING foremen and oper- 
ators, or presenting a sales story, 
here is a most useful piece of 


equipment. It projects 2x2-in. 
slides, homemade from miniature- 
camera pictures. Slides placed in 
the electrically driven selector are 
automatically moved in and out of 
the projector in predetermined or- 
der and time sequence. (8821) 


a standard thread, it may be re- 
placed by conventional machine bolts 
of same size. (8818) 


@®DRAFT STOPPER attaches to 
door bottom: and has a shield that is 
automatically depressed to seal open- 
ing between door and threshold. When 
door opens, shield lifts. (8819) 


® YOU won’t have to junk that orphan 
clock, time switch, or clock-driven con- 
trol device just because a few parts 
have worn out. A new organization 
will make any parts needed, start it 
ticking again. (8820) 
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G-E TYPE AD-6 INSTRUMENT 





D 





OU’LL find the G-E Type AD-6 instru- 

ment is ‘‘tops’’ in accuracy and ease of 
reading. Magnetic damping, high torque, high 
factor of merit, and all-around sturdiness main- 
tain this accuracy. Antiglare glass and the 
antiparallax scale both contribute to ease of 
reading. So do the semiround pointer and bold- 
scale numerals. 


You can see through the antiglare glass regard- 
less of the angle at which you view the scale. 
This means no reflection, no blur, no eyestrain. 
The antiparallax scale eliminates 
parallax errors— scale markings 
are a continuation of the pointer 
tip. They’re in the same plane as 
the pointer, so that you can read 
without guessing. 
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FOR ACCURATE 
SWITCHBOARD 
SERVICE 


When you install the AD-6 you have an in- 
strument that can be read accurately from 
practically any position — an instrument that 
can be read confidently because you know that 
its high accuracy is constant. 


These G-E switchboard instruments are avail- 
able in all standard ratings — voltmeters, 
ammeters, and wattmeters. Their accuracy and 
appearance can be an important asset on your 
next switchboard. Call the nearest G-E office. 
General Electric Company, Schenectady, N. Y. 


HEADQUARTERS FOR ELECTRICAL MEASUREMENT 


GENERAL @ ELECTRIC 


430-102 
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Are Welder 


“USL Protected Arc A.C. Welder” is 
rated at 150 amp. with range of 30 to 
280 amp. output. Open circuit voltage 
of 55 volts, maintaining 20 to 30 volts 
across the arc. Can be operated from 
any standard voltage or frequency power 
line. Gives thorough penetration for 
heavy work, yet can be cut down to 
lower heat requirements for welding 
thin sheets. Size of rod that can be 
used ranges from 1/16 to 4 in. Steady 
arc is secured by means of a reactor on 
the secondary winding of transformer. 
Has single dial control. Owen Dyneto 
Corp., Syracuse, N. Y. 


Pipe Vise Stand 


Pipe vise stand is equipped with power 
unit and chuck that enable user to 
thread, cut, and ream all sizes of pipe 
up to 2 in. Pipe is gripped in a uni- 
versal bar-operated, scroll-type chuck, 
and is revolved by the power unit con- 
cealed in the upper part of the stand. 
The die-stock cutter or reamer is placed 
on pipe in the conventional manner with 
handles resting on sliding arms built in 
sides of the stand. These arms take 
the torque of the pipe tools during op- 
erations. Chuck speed can be varied 
from 14 to 32 r.p.m. Motor is oper- 
ated from 110-volt supply. The Oster 
Mfg. Co., 2057 East 61st Place, Cleveland. 


Photoelectric Counters 





Two counters: Type C30 is a com- 
bination of photoelectric control and 
electric counter in a single housing; Re- 
mote Control Type may be mounted 
separately from and operated by photo- 
electric controls. Type C30 has count- 
ing speed of 240 per min., is ruggedly 
constructed, comes in weather-proof 
housing, connects to any 110-120-volt 
supply. The remote counter type is an 
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electric counter supplied with either 
reset or tamper-proof arrangement. Its 
counting speed is 480 per min. Both 
types lend themselves to use on conveyor 
where spacing between cases is very 
small, or objects to be counted are light, 
hot, or freshly painted. Photoswitch 
Incorporated, 21 Chestnut St., Cambridge, 
Mass. 


Box Truck 





Heavy-duty box truck is made of two 
separate units, designed to give high 
strength with minimum of dead weight. 
Chassis unit consists of heavy channel 
steel frame to which are bolted four 
casters. Body is built of 16-gage sheet 
steel sides and an inverted bottom of 
14-gage steel. Top sides are rolled to a 
%-in. bead, just under which is welded 
a reinforcing channel section. Available 
in any required size. The Stackbin 
Corp., Providence, R. I. 


Eyeshields 


Eyeshields consist of light headgear 
to which is attached an assembly con- 
sisting of lens frame and two side pro- 
tection members. Entire assembly can 
be pushed out of the way when not in 
use. Lens frame swivels to adjust lens 
angle and distance of lens from the face 
can also be varied. Three types: one 
for blow torch work, gas cutting and 
general maintenance welding; one for 
gun, spot, and flash welding, pouring 
metal, and general grinding operations; 
a third for gas welders on automobile 
body work and similar operations, and 
for gas welding inspectors and welders’ 
helpers. Advantages claimed include 
wide vision, lightness, no irritation of 
nose bridge. Jackson Electrode Holder 
Co., Detroit. 





Valve 


Series 42 balanced lever valves are 
for use with steam, air, oil, water, and 
most gases. Valve stem is guided by 
rollers. Double or single seat. Inner 
valve may be parabolic type, flat type 
with bevel seat, V-port type with bevel 
seat, or V-port type non-seating. Available 
in any size and any materials in 14- to 
3-in. screwed ends, 1- to 12-in. flanged 
ends. A. W. Cash Co., Decatur, Ill. 


Pillow Block 


Line of standard-duty roller bearing 
pillow blocks is available in sizes from 
1 7/16 to 814 in. bore. Double-row roller 
bearing used is furnished with extended 
inner race and two drive collars. Auto- 





matic compensation is provided for mis- 
alignment or shaft deflection up to 114 


deg. each side of center. Furnished 
with standard-duty piston ring seals and 
Alemite lubrication fitting. Both fixed 
and expansion types are _ available. 
Shafer Bearing Corp., 35 East Wacker 
Drive, Chicago. 


Variable-Speed Transmission 


New model of the Graham Variable- 
Speed Transmission maintains full torque 
all the way to zero speeds. Transmits 
full motor speed over a range of 4:1, 
and gives speeds in infinite steps from 
any desired maximum to zero and re- 
verse. Speed is adjustable, either sta- 
tionary or running. Construction is 
based on principle of a ring of fixed 
diameter in contact with conical rollers, 
the speed ratio depending on ratio of the 
diameter of the ring to diameter of the 
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When yor wee REDE 





CONVEYOR- 
ELEVATOR 


| conveyor does the work of 4. 


No longer do you need four conveyors to convey in a complete 
circuit. 

For one enclosed REDLER CONVEYOR-ELEVATOR will convey 
in any direction. Shown below is a REDLER conveying in a 
complete horizontal circuit. REDLERS also convey in a com- 
plete circuit vertically. 

Other REDLERS convey both horizontally and vertically, hori- 
zontally and on incline, or in Z-shape fashion. REDLERS will 
handle any pulverized, granular or small lump material; 
REDLERS: 

Convey en masse, IN ANY DIRECTION. 

Are ENCLOSED AND DUST-TIGHT. 

Convey GENTLY, WITHOUT BREAKAGE. 

Are COMPACT, needing only 4 to % the usual space. 
Require NO DEEP PITS for elevators. 

AVOID EXPLOSIONS; they prevent agitation of conveyed 
materials. 


Sree hr S 


IT COSTS LESS TO BE MODERN 












RUNAROUND TYPE 
REDLER CONVEYORS 








CONVEYING... ELEVATING... SCREENING... TRANSMISSION EQUIPMENT 


STEPHENS- ADAMSON: 


MANUFACTURING Com PANY: 


1 RIDGEWAY AVENUE 
Los ancetes. ca. AURORA. ILLINOIS ssisiaidisileaes, 
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fr00 for the asking 


40-PAGE REDLER CATALOG! 


This 40-page book contains com- 
plete, fully illustrated engineering 
information on REDLER Conveyor- 
Elevators. Shows how to select 
proper size conveyor, and tells how 
to figure horsepower. Sent free 
upon request. 





STEPHENS-ADAMSON MFG. CO. 
AURORA, ILLINOIS 





Gentlemen: 


Send us your 40-page REDLER 
Conveyor-Elevator Catalog de- 
DONNIE NO o uo Sine Wi ew nici Kelscexnceswn oO 


We want copy of your 120-page 
handbook on Belt Conveyors and 








Bucket Elevators — Catalog No. 47....... oO 
NAME 
ADDRESS 
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rollers at point of contact. Comes either 
with motor built in or coupled. Sizes 
are from 1/6 to 15 hp. Graham Trans- 
missions, Inc., 2711 North 13th St., Mil- 


waukee. 


Hand Truck 





“Jack Master System” is a materials 
handling method consisting of a semi- 
live skid and a 2-wheel lifting unit. 
Latter has arc welded frame and oper- 
ates with single-stroke lift. Lifts from 
right or left through 170-deg. arc. Has 
dual wheels. Skid has smooth hardwood 
top held by welded steel frame. Wheels 
of either lifting unit or platform may be 
metal or rubber-tired. Skids available 
in three sizes. Capacity 2,500 to 3,500 
Ib. Lewis-Shepard Sales Corp., 245 Wal- 
nut St., Watertown, Mass. 


Gage Throttling Device 


“Gage Saver” is a gage throttling de- 
vice that dampens severe pressure pul- 
sations so that the gage pointer remains 
steady. This saves wear on the gage 
movement and makes the device useful in 
reciprocating pump service or wherever 
pressure pulsations are especially severe. 
It also prevents corrosive material from 
getting into the Bourdon spring and acts 
as a safety device in case overpressure 
should fracture the spring. Ashcroft 
American Gauge Division of Manning, 
Maxwell & Moore Inc., Bridgeport, Conn. 


Communicating System 


Model 212AM “DeLuxe” annunciator- 
type Teletalk unit is equipped with 
twelve key switches and twelve annun- 
ciators which indicate the particular 
outlying station which desires communi- 
cation. Speaker units are used and are 
provided with call buttons. System can in- 
corporate multiple masters with speakers 
and each master can intercommunicate 
or call the speakers in the system. 
Speakers may be located as much as 
3,000 ft. from the master station without 
appreciable loss in volume. Webster 
Electric Co., Racine, Wis. 


Insulation 


“Unibestos Heat Insulation” is made 
from asbestos fiber for pipes of any 
size up to 24 in. It is sectional insula- 
tion. It is said to have great structural 
strength and to be unaffected by water 
or moisture. It is rugged and light in 
weight, proof against vibration, handling, 
and abuse. Union Asbestos & Rubber 
Co., Cicero, II. 
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Gasket 


“Metallized” gaskets are corrugated 
metal-asbestos gaskets treated with a 
special metallic compound which, it is 
claimed, adds greatly to the gasket’s re- 
sistance to heat, pressure, moisture and 
corrosion. It is also claimed that this 
metallic coating prevents the asbestos 
from sticking to flanges and minimizes 
damage to gaskets from handling. Goetze 
Gasket & Packing Co., Inc., New Bruns- 
wick, N. J. 


Pump 


“Uniflo” pump, a combination of 
“squash-plate” form of operating mecha- 
nism with conventional packed plunger 
and poppet valve features. Power unit 


is separate from hydraulic end and is 
fully inclosed. 


In standard sizes from 





2 to 100 hp. for pressures of 1,500 Ib. 
per sq. in. and upward. Will handle 
oil, water, or any other liquid. Sizes 
up to 25 hp. can be furnished with va- 
riable delivery from zero to maximum 
through the use of variable-speed trans- 
mission. Watson-Stillman Co., Roselle, 
ee 


Variable-Speed Control 








With input shaft operating at speeds 
of 180 r.p.m., this variable-speed control 
can be adjusted by a hand set with vis- 
ible dial to deliver from 114 to 40 r.p.m. 
through the low-speed shaft. Construc- 
tion is simple and sturdy, and the entire 
unit is self-contained. Couples to the 
shaft and bolts on the machine frame 
by three bolts. Right- or left-hand units 
are available. Morse Chain Co., Detroit. 


Lighting Fixture Cover 


“Dust-Tight” hinged glass covers make 
for quick access to reflector interiors and 
eliminate danger of dropping glass. Fit 
all the company’s reflectors having a 
beaded edge where the lamp does not 


project below the reflector head, and are 
available in sizes for reflectors from 8 
to 22 in. in diameter. Supplied in plain 
clear, plain Daylight or “Herculite” im- 
pact-resisting glass. Benjamin Electric 
Mfg. Co., Des Plaines, Ill. 
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Welder 


Portable a.c. welder for heavy-duty 
service. Has two dials on front of cab- 
inet. Construction includes a specially 
designed transformer, reactance control, 
static high frequency current, a large 
number of heat controls. Welding range 
is from 10 amp. to maximum output. 
Built in three sizes with capacities from 
165 to 300 amp. Giant Grip Mfg. Co., 
Oshkosh, Wis. 


Air Filter 


“Cycoil” oil ‘bath air cleaner is de- 
signed for use on engines and compres- 
sors subject to extremely heavy dust 
concentrations. There are four steps in 
the cleaning process: Impingement of 
air against surface of oil; scrubbing 
action to drive dust particles into the 
oil; cyclénic action which throws most 
of oil and wetted dust particles out of 
the air stream; and filtration which re- 
moves fine oil spray and dust particles 
remaining in the air. American Air 
Filter Co., Inc., First and Central Aves., 
Louisville, Ky. 


Switches 


Type RD heavy-duty master switches 
for mill and crane service are designed 
for use where frequent operation is re- 
quired. Main shaft is mounted in roller 
bearings. Available in 1 to 6 points, re- 
versing and non-reversing. Spring re- 
turns to “off” point in many of the 
contact combinations. Star wheel gives 
operator “feel” of individual position. 
The Clark Controller Co., 1146 East 
152d St., Cleveland. 


Tachometer 


“Jagabi” Universal hand tachometer 
measures any speed from. 30 to 40,000 
r.p.m. with only three ranges. Indicating 
pointer makes two turns around the 
dial making possible a wide variation 
in speed, such as 300 to 4,000 r.p.m., 





FACTORY MANAGEMENT and MAINTENANCE 

















THEIR ENGINE ATE CYLINDER OIL... 


Shell engineers solved 
this company’s problem in 
steam-cylinder lubrication* 


, HEN the Shell engineer arrived at a 

well-known Texas rice mill, he found it in 
an uproar! The steam engine powering the mill 
was failing under maximum loads because of im- 
proper cylinder lubrication. Freighters were wait- 
ing at the wharf... markets were changing... 
buyers were clamoring for deliveries—yet pro- 
duction continued to drop. 

The Shell representative examined every de- 
tail of operation, found that the engine’s cylin- 
ders had been re-bored and that they were eating 
up cylinder oil—as the mill men 
said—‘“‘like a hog eats corn!” 
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Calling on his experience in steam-cylinder lubri- 
cation, the Shell engineer recommended the use 
of Wolco 82E, a cylinder oil tough enough to 
fight heavy loads and suitably compounded to 
handle the saturated steam conditions. 

Today, after over a year’s operation, Shell 
Wolco Oil 82E is still doing the job for this 
rice mill. Production is brought up to maximum 
at a moment’s notice. Shipments are made with 
no delays—and Shell’s plus has again solved a 
problem of industrial lubrication. 


This plus of ours is important to you. It is a com- 
bination of vast resources, years of research, 
applied by thoroughly experienced representa- 
tives. It is always available for the solving of 
your lubrication problems. Simply call or write 
your nearest Shell office. *Case History No. $02 from Shell’s files 











without stopping to change the range. 
Has ball bearings, knife-edge pointer, 
rotating gear shift. Indicating dial. is 
3 in. in diameter. Two ratings are avail- 
able: 30 to 40,000 r.p.m. and 25 to 
30,000 r.p.m. James G. Biddle Co., 1211 
Arch St., Philadelphia. 


High-Lift Truck 


Telescopic high-lift platform truck 
has 5-ton capacity, a lifting height of 
168 in. when telescopic uprights are 
fully extended, and lift of 91 in. when 
uprights are collapsed to 119 in. Plat- 
form dimensions are 36 in. wide, 72 in. 





long, 11 in. high. Hoisting mechanism 
comprises triple spur gear reduction 
unit powered by a heavy-duty motor with 
high overload rating. This unit operates 
two double-strand, alloy steel roller 
chains. Platform speed in descending is 
controlled by dynamic brake. Safety 
limit switches are provided for maximum 
travel range of platform up and down. 
Platform is fabricated from heavy steel 
plate. Steering construction is said to 
be such as to provide easy steering with 
5-ton load. Automatic Transportation 
Co., 101 West 87th St., Chicago. 


Speed Reducer 


VOO is a small vertical double speed 
reducer. Outside dimensions are 414 x 
444x414 in. Input and output shafts 
are at right angles in either horizontal 
or vertical plane. A variety of locations 
for shafts is possible without changing 
the mounted position of the gear box. 
Shaft sizes are 14 in. Torque capacities 
of 100-in.-lb., ratios from 100:1 to 
800:1 are available; for torque capac- 
ities of 25-in-lb. ratios are 1,600:1. The 
Ohio Gear Co., Cleveland. 


Electrode 


“Smootharc Harchrome” electrode is 
designed for welding 4-6 per cent chrome 
steel. Deposits weld metal having the 
same properties as the parent metal. 
Base metal in an electrode contains 4-6 
per cent chromium and 0.50 per cent 
molybdenum. Made in sizes from 4 to 
3/16 in. in diameter for operation with 
currents from 80 to 200 amp. Harnisch- 
feger Corp., 4400 West National Ave., 
Milwaukee. 
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Electric Saw 


“High Torque” portable electric saw 
of 2-in. cutting capacity is of heavy-duty 
construction. Has tilting base for bevel 
cuts, universal motor, silent worm gear 
drive, automatic telescoping safety guard. 
A 6\%4-in. combination rip and crosscut 
blade is supplied as standard equipment. 
It can also be used with abrasive disk. 
Syntron Co., 480 Lexington Ave., Homer 
City, Pa. 


Hose 


“U. S. Peerless Lacquer Spray and 
Solvent Hose” is a rubber hose line with 
an inner tube of synthetic rubber mate- 
rial that resists action of oils and paint 
and lacquer solvents. It will not dis- 
color delicate shades of paint. The 
body, of braided reinforcing plies of 
high grade cotton, has a smooth molded 
black cover of oil and abrasion-resisting 
rubber stock. Available in sizes 44 to 
34 in. United States Rubber Products, 
Inc., 1790 Broadway, New York. 


Conveyor Belt 


“Crepe Finish Package Conveyor Belt” 
has been designed to carry packaged 
material at a greater degree of incline 
than is normally used in conveyor work. 
Belt is finished with a special tan color 
crepe cover on the carrying side, which is 
tough and resilient. This cover pro- 
vides the necessary roughness, yet is 
easily cleaned. Belt is furnished in 
28-0z. and 32-0z. duck. Minimum thick- 
ness of top cover is 1/16 in. This may 
be increased as required. New York 
Belting & Packing Co., 1 Market St., 
Passaic, N. J. 


Recording Instrument 

Type G-40 recording instrument is 
furnished with a broad line of move- 
ments. Measuring elements are of in- 
tegral design, one frame carrying all 
moving parts including damping mecha- 
nism. Measuring elements are of the 
direct-acting type, and _ electromagnetic 
damping is used throughout the line. D.c. 
voltmeter, ammeter, millivoltmeter, and 
milliammeter elements operate on_per- 
manent magnet moving coil principle. 





Single-phase wattmeter, voltmeter, and 
ammeter elements are ironclad, iron 
core, single-element dynamometers. Poly- 
phase wattmeter and varmeter elements 
have double-element dynamometer prin- 
ciple. Available in projection mounting 
housing. Westinghouse Electric & Mfg. 
Co., East Pittsburgh. 


Bronze Bars 





“Bunting Precision Bronze Bars” are 
new line of cored and solid bronze bars, 
cast so as to produce a metallic struc- 
ture of unvarying uniformity regurdless 
of diameter or wall thickness. Finished 
both on the outside diameter, and, in 
the case of the cored bars, on the inside 
diameter. Come in 13-in. lengths and 
all sizes. Bunting Brass & Bronze Co., 
Toledo, Ohio. 


Chair Arm Attachments 





Arm Attachment” for the 


“Tablet 
company’s folding chairs is quickly and 
firmly attached by two clamps with large, 


anchored wing nuts. Intended for use 
in meetings and training classes, or as 
cafeteria equipment. Tablet board is of 
5-ply birch, % in. thick, and brown fin- 
ished. Steel supporting frame is finished 
to match the chair. Arm folds compactly 
for storage. Lyon Metal Products, Inc., 
Aurora, Il. 


Exhaust Unit 


Slasher exhaust unit for textile mill 
application has been designed to meet 
vapor exhaust requirements of cotton 
and rayon slashers. Can also be used 
for other fume or vapor exhaust appli- 
cations. Unit is self-contained with fan 
or motor mounted in rig: casing ready 
for connection to ducts and exhaust 
stacks. Fan wheel is three-bladed pro- 
peller fan of cast aluminum alloy and 
comes in two sizes, 23 in. and 344 in., 
capable of handling 6,500 and 13,000 
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Quick Ways to Profits 


An entire issue devoted to practical, tested ideas 
gathered from all industries . . . ideas on how to 


save money in every department in your plant, 


presented in a concise manner, thoroughly cross- 


indexed for convenience. 
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c.f.m. respectively at a resistance of 0.6 
in. water gage. Motor is self-ventilating. 
B. F. Sturtevant Co., Hyde Park, Bos- 
ton, Mass. 


Variable-Speed Transmission 


Speed indicator for use with the com- 
pany’s variable-speed control equipment 
accurately registers speed settings. While 
the standard “Speedial” is calibrated in 
turns of the shifting screw, space is 





available on the dial for the user to 
write in pen or pencil his own calibra- 
tions in whatever units he prefers. May 
be substituted for the standard hand- 
wheel, handcrank, or handwheel-type 
speed indicator on the company’s units 
already in service. Reeves Pulley Co., 
Columbus, Ind. 


Electrode 


“Smootharc Harstain” welding elec- 
trode is designed for welding chrome- 
nickel stainless steel. Its base metal 
contains 19 per cent chromium, 9 per 
cent nickel. Carbon content of the base 
wire is below 0.08 per cent to insure 
resistance to corrosion. Manufactured in 
sizes from 3/32 to 4 in. in diameter and 
available in standard lengths of 12 in. 
Harnischfeger Corp., 4400 West Na- 
tional Ave., Milwaukee. 


Splashproof Motors 


Line of splashproof motors has cast 
iron construction, specially impregnated 
windings. Baffle system prevents en- 
trance of water or falling particles. Ven- 
tilation system assures low temperature 
rise. Sealed ball bearings accessible 


for lubrication in all mounting positions. 


Diehl Mfg. Co., Elizabethport, N. J. 








Spray Nozzles 


“Whirljet” non-clogging spray nozzles 
can be applied on heat exchangers and 
chemical processes. They produce a 
highly atomized hollow-cone spray. Avail- 
able with removable cap in male or 
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female pipe connection 44 to 34 in. and 
one-piece construction female pipe con- 
nection 1 to 24%4 in. Capacities range 
from 0.1 to 107 g.p.m. at 10 lb. pressure. 
Made in brass, and some sizes in stain- 
less steel and other materials. Spraying 
Systems Co., 4922 West Grand Ave., 
Chicago. 


Pushbutton Stations 


Dust-tight and water-tight heavy-duty 
pushbutton stations designed for use 
where protection from fumes, dust, and 
moisture is necessary. Suitable for op- 
eration where subjected to rough han- 
dling, where high control currents of 
magnetic controllers for large ‘motors 
must be withstood for long periods of 
time. Stations of one to four units are 
available. A maintained contact unit is 
also available and is obtained by using 
a standard momentary unit with an in- 
terlock unit. Westinghouse Electric & 


Mfg. Co., East Pittsburgh. 


Ball Bearings 


Ball bearings developed primarily for 
roller conveyors and trolleys are adapt- 
able to casters, dollies, hand trucks, turn- 
table designs, shelf rollers, etc. Capac- 
ities range from 30 to 2,250 lb. per bear- 
ing. Made in outside diameters rang- 
ing 7% to 3-9/16 in. to fit hexagon bores 
from 5/16 to 144 in. Made plain or in 
six different types of seals. Palmer- 
Bee Co., Detroit. 


Skid Platform 





Skid platform is welded design with 
channel side members, angles for end 
board protection, flat bars for legs, and 


oak boards in deck. Steel runners 
bolted to deck are 714 in. wide and are 
spaced 8 in. apart. They can be re- 
moved to permit platform to be placed 
in regular service. This design makes 
it possible for a lift truck to be moved 
under the platform and transport it in 
the ordinary way; or an electric truck 
with extended fork can lift the entire 
load from the platform, the fork get- 
ting under the load between the steel 
deck runners. The Yale & Towne Mfg. 
Co., 4530 Tacony St., Philadelphia. 


Lamp Changer 


Lamp changer has coil-spring gripper 
that removes tightest fitting lamps from 
positions out of reach by hand. Made 
in four head sizes for handling lamp 
sizes ranging from 15 to 1,000 watts. 
Furnished in either straight or angle- 
adjustment style. McGill Mfg. Co., 
Valparaiso, Ind. 





Finger Guard 


Chrome leather finger guard protects 
thumb, fore and middle fingers against 
injuries in grinding and sorting opera- 
tions. Available in both right- and 
left-hand patterns. Is thread sewed, 
and has extra patches on fingers and 
thumbs to give maximum protection. 
Held around the wrist by means of an 
adjustable string fastener. May be had 
without patches, steel reinforced, or steel 
sewed instead of thread sewed. Indus- 
trial Gloves Co., 728 Garfield Blvd., 
Danville, Ill. 


Electric Saw 
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W-60 is a _ light-weight, heavy-duty 
safety saw for continuous operation and 
fast cutting. Has 6-in. blade and cuts 
to depth of 1% in. Is fully equipped 
with safety features. Has two triggers so 
that it can be easily handled in any 
position. Only one adjustment is neces- 
sary to regulate depth of cut. Comes in 
carrying case with combination rip and 
crosscut blade, ripping gage, wrench, 
and lubricant. Stanley Electric Tool 
Division, New Britain, Conn. 


Tool Holder 


“Thor Torque Arm Balancer” is a 
device for suspending large electric and 
pneumatic tools above the working lo- 
cation. It not only supports the tool 
but also absorbs the torque and elim- 
inates danger of injury to operators 
when the tool “sticks”. The tool is 
balanced so that no effort is required 
to lift or hold it. Made with range of 
travel from 3 to 6 ft. and load capac- 
ities from 45 to 100 lb. Is adjusted to 
balance at working levels. Independent 
Pneumatic Tool Co., 600 West Jackson 
Blvd., Chicago. 


Welding Electrodes 


Three arc welding electrodes are in- 
tended for shielded arc welding of mild 
steel. Type W-20E is designd for gen- 
eral purpose, single- or multiple-pass arc 
welding of mild steel in any position to 
produce shielded-arc quality in excess 
of that required to meet paragraph U-69 
of the A.S.M.E. Boiler Code. It is par- 
ticularly suitable for high-speed, single- 
pass welding for jobs where fit-up is 
likely to be poor. Type W-22E is de- 
signed for high-quality, single- or mul- 
tiple-pass welding of steel in any position 
to produce shielded-arc quality in excess 
of that required to meet Paragraphs 
U-68 and U-69 of the A.S.M.E. Boiler 
Code. Ductility of the deposit is good 
and resistance to corrosion is better 
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... a5 long as his Eyes 
ave Open to Chips 


“Proceed at your own risk’’. . . if there are unprotected 





eyes in your plant. For when an eye-injury suddenly 
strikes, you will run into serious obstructions that will 
bar your way to complete cost-control. 


You will be faced with compensation, lost time and 
lost production, possible damage to work and equip- 
ment and to the morale of other workers—all of which 
sets up a chain of hidden costs that can’t be controlled 
or measured. Hundreds or thousands of dollars washed 
out... for lack of planned eye-protection at only a 
fraction of the cost. 





Open up a safe “through way” to cost-control and 
profit-protection. Provide all your men, who work at 
eye-hazardous jobs, with the proper goggles from the 
complete American Optical line. Have your neighbor- 
ing American Optical representative show you how 
easily and quickly it can be done. Call him in today. 


AMERICAN OPTICAL COMPANY & 


Manufacturers, for more than 100 years, of products to aid and protect vision. Factories at Southbridge, Massachusetts. In Canada, Consolidated Optical Company, 
Limited. Branch offices in all principal industrial centers. 
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than that of mild steel. It is recom- 
mended for use with d.c. (reverse polar- 
ity). Type W-23E is designed primarily 
for high-quality arc welding of mild 
steel in the flat position to meet re- 
quirements of Paragraphs U-68 and U-69 
of the A.S.M.E. Boiler Code. Ductility 
is said to be excellent and resistance to 
corrosion is better than that of mild 
steel. Recommended for operation with 
a.c. or d.c. (reverse polarity). General 
Electric Co., Schenectady, N. Y. 


Hoists 


“Midget Hoist” is a steel cable-type, 
heavy-duty, electric hoist, with a worm 
drive. Designed for rapid handling of 
small loads, it has a motor equipped 
with electric brake and automatic, elec- 
tric upper-limit switch. Control may 
be either rope or pushbutton type. Has 
close headroom between hook and over- 
head track, and is equipped with in- 
closed, safety-type hook block. Electro 
Lift, Inc., 30 Church St., New York. 


Hardness Tester 


Pocket-Size Scleroscope is a rugged in- 
strument very simple to operate. Instru- 
ment is placed on top of piece to be 
tested, a small. steel button on top of 
the barrel is pressed down gently and 
then allowed to return. This completes 
the test. 
matic, and pointer remains fixed at 
indicated hardness until’ next test is 
made. It is claimed 60 or more tests 
per minute can be made. The Shore 
Instrument & Mfg. Co., Inc., Van Wyck 
& Carll Sts., Jamaica, N. Y. 


Ventilator 


“Air-Van Power Ventilator” has a 
totally inclosed motor and is _ itself 
stormproof. When motor is not running, 
it serves as a natural draft ventilator 
but does not create or permit back 
draft. Handles any type of air or fumes 
and removes steam without condensation 
or dripping within the building. Air- 
Van Co., Wausau, Wis. 


Steel Strapping Tool 


No. 2 Steelstrapper is intended for 
quickly applying %- and 3-in. steel- 
strap to heavy shipments including skid 
loads. Easy to operate, one lever ten- 
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Indicating mechanism is auto-. 


sions while the other seals the joint 
and cuts the strap from the coil without 
waste. Tool can be used on side of 
package, on top, or mounted to a con- 
veyor for fast-moving production lines. 
Seals are furnished in clips of fifty. 
Acme Steel Co., 2840 Archer Ave., 
Chicago. 


Contactor 
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Bulletin 9560 Size O a.c. magnetic 
contactor for small continuous-duty sin- 
gle and polyphase motors.  Silver-to- 
silver butt-type contacts are so designed 
as to reduce the arc. Impregnated mag- 
net coil will withstand high operating 
temperatures without damage, it is 
claimed. Available in 2-, 3-, and 4-pole 
constructions with maximum ratings of 
1% hp. for single and 2 hp. for poly- 
phase. Can also be secured in skeleton 
form for built-in use. Cutler-Hammer, 
Inc., 253 North 12th St., Milwaukee. 


Tool Cabinet 


Line of roller cabinets accommodates 
complete tool line for mechanics. Made 
of heavy-gage sheet steel with tan crackle 
finish. Available in single- and double- 
door models, both having chromium trim, 
tumbler lock, rounded edges, and inside 
shelf. Mounted on rubber-tired casters. 
Bonney Forge & Tool Works, Allentown, 
Pa. 


Explosion-Proof Hand Lamp 


Type EVHS explosion-proof hand Jamp 
and trouble light. Has_heat-resisting 
glass globes and small, but heavy, cast 
guards. Is small and light in weight; 
measures 314 in. in diameter and about 
14 in. in length. Uses 25-watt lamp. 
Appleton Electric Co., 1701-29 Welling- 
ton Ave., Chicago. 


Pressure Gage 


“Ashcroft Pneumatic Transmitting Du- 
ragauge” gives remote pressure read- 
ings over distances up to 1,000 ft. Has 
10-in. dial in any standard graduation 
from 0-60 lb. to 0-10,000 Ib. Has bal- 
anced air relay of the non-bleed type. 
Case, for panel or flush mounting, is 
moisture, fume, and dust proof. Ash- 
croft Gauge Division of Manning, Max- 
well & Moore, Inc., Bridgeport, Conn. 


Paint and Air Hose 


“Twin Paint-and-Air Hose” is made 
of two hoses, one for air and one for 
material, joined by “Siameez Web.” The 
black paint hose is made of a com- 
position material unharmed by turpen- 
tine, naphtha, benzine and other sol- 
vents. Red air hose is a rubber com- 
position. Each hose is reinforced by 
braids of strong cords. Covers are made 
of paint-resisting rubber compound. Made 
in continuous lengths to 50 ft. Binks 
Mfg. Co., 3114-40 Carroll Ave., Chicago. 


Foreman’s Desk 


Redesigned “Shop Foreman’s Desk” 
has sloping top and is high enough so 
that user can write in standing position. 
Top section is divided into one large 
and three small sections for papers, sup- 
plies, etc. Also has pencil tray and 
new hooks on right side. Drawer slides 
on roller bearings and is equipped with 
lock. Half shelf is standard equipment, 
but additional half shelf may be supplied 
to make full shelf. Desk is 36 in. wide, 
30 in. deep and 52 in. high overall. 
Lyon Metal Products, Inc., Aurora, III. 





Air Dusting Gun 





Type DGA air dusting gun has capac- 
ity equal to that of a large, standard- 
model duster, yet is small enough to be 
held completely within the hand. Is 
operated by simply closing hand around 
gun and squeezing one-piece thumb but- 
ton and valve stem located in middle of 
gun body. Opening in the zinc die cast- 
ing body for hanging duster on hook 
when not in use. Removable brass noz- 
zle is threaded into the gun body. High 
pressures direct from main air line or 
lower pressures may be used in operat- 
ing the duster which has an air con- 
sumption of 13 cu.ft. at 80 lb. pressure. 
The DeVilbiss Co., Toledo, Ohio. 
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ONE OF THE LARGEST EXCLUSIVE MOTOR MANUFACTURERS IN THE WORLD 


860/430 r. b. m. Motor Driving a Refrigeration Compressor. 


ad = 


100 H. P. 








This 100 Horse Power Century 2-Speed Motor—driving an Air-Con- 
ditioning Refrigeration Compressor—is built for high and low speed 
operation, with speed changes thermostatically controlled... It provides 
more flexible control of air-conditioning performance. A more cer- 
tain and uniform degree of “Human Comfort.” 


For only a little more cost over the single speed motor you get: (1) 
—Better controlled output performance, (2)—Longer life from the 
equipment, because you do not operate at a speed faster than you need. 


Apply this same principle of controlled output to your industrial 
production and get the same benefits and dollar savings. 


Millions of Century motors are giving profitable satisfaction because 
the correct type of motor is selected for each job. 


Let Century help you select the motor with characteristics that match 
the load cycle and operating requirements of the equipment it is to 
drive. Phone your nearest Century Branch Office. 


COM PANY 


St. Louis, Mo. 


CENTURY FEE CTR < 
1806 Pine Street . 


Offices and Stock Points in Principal Cities 
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Gantt Charts Keep Check 
on Other People’s Money 


Joun F. Pierce 


Director, Office Service Department 
Tennessee Valley Authority 


It is so easy to spend other peo- 
ple’s money. And so difficult to teach 
supervisors to respect budgets and 
control expenditures. 

All of which led us to adopt a 
modification of the Gantt chart to 
give supervisors a picture of the finan- 
cial status of their units. 

The first column of the chart de- 
notes type of expense; the second 
gives average monthly expenditure 
permissible under the budget. The 
remainder is divided into twelve col- 
umns, one for each month. Each 
monthly column is subdivided into 
four spaces, each representing 25 per 
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cent of that one month’s appropriation. 

A light. line drawn horizontally 
across a column indicates what per- 
centage of the monthly allotment has 
been expended. If expenditures ex- 
ceed the budget figures—as, for ex- 
ample, telephone operations in July— 
the line is drawn all the way across, 
and a second line is drawn above the 
first. 

A heavy line, always equaling the 
combined lengths of the monthly ex- 
penditure lines, represents the cumu- 
lative record up to the current month. 

Each unit head gets a monthly 
statement of the expenditures of his 
unit, together with a copy of the 
Gantt chart showing graphically the 
figures contained in the statement. 
The chart is graphic, concise, easily 
prepared, easily interpreted. It has 
been an influential factor in making 
our supervisors cost conscious. 


GRAPHIC COMPARISON OF EXPENDITURES AND ALLOTMENTS 
OFFICE MANAGEMENT SECTION - FISCAL YEAR 1937 


JULY AUG. 





— Monthly Expenditures 





SEPT. 


OCT. NOV. DEC. JAN. 


= Cumulative Expenditures 
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Two Small Bulbs Sometimes 
Better Than a Large One 
Emit J. Novak, Omaha, Neb. 


Lights installed in the basement or 
other out-of-the-way places usually 
are controlled by a master switch 
upstairs, with local control of each 
lamp by a pull chain socket. The 
bulbs in such places frequently burn 
out just when they are needed most. 

The resulting inconvenience can 
be avoided by installing a double- 
bulb socket, as shown. Of course, 
when this is done two bulbs of half 
the former wattages are used. That 
is, use two 25-watt bulbs in place 
of the usual 50 watt, or two 50-watt 
bulbs instead of a 100 watt. In this 
way there will be no increase in cur- 
rent consumption, and it is practically 
certain that a light will be available 
when it is needed. The possibility 
of both bulbs burning out at the same 
time is very remote. 


4 


More dirt usually col- 
lects on inside of windows than 
on outside. So it may help to 
add an extra inside washing. 


oe 


Twelve Ways to Make 
Valve Operation Safer 
S. H. Coteman, Roanoke, Va. 


A recent study to determine the 
causes of accidents in a large indus- 
trial plant revealed that valves were 
directly or indirectly responsible for 
a surprisingly large percentage of 
injuries. Suggestions made by plant 


























WHY SHOULD 


YOU 


PAY FOR THE DUST 
HOG’S BILL-OF-FARE? 


e LOSS OF TIME FOR REPAIRS 
e DAMAGE TO MACHINERY 

e DAMAGE TO PRODUCTS 

e COST OF MAINTENANCE 

e ETC. e ETC. e ETC. e ETC. 





As long as dust is in your plant you 
pay and pay and pay! It smudges 
finished products, dirties shops and 
equipment, and dulls the pride of 
good workmanship. 


Pangborn engineers have had many 
years successful experience control- 
ling the dust nuisance in industry. 
If you.-have a dust problem--let 
Pangborn show..you how to 
-economically-- 





Write For 
Dust Control 
Literature 
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THE WORLD'S LARGEST MANUFACTURER OF DUST 





CONTROL AND BLAST CLEANING EQUIPMENT 
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LA GARNITURE GARLOCK 777 
EN SPIRALE 


GARLOCK 777 SPIRALPACKNING GARLOCK 777 KIERRETIIVISTE 

















GARLOCK 
777 
SPIRAL 
PACKING 
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LA EMPAQUETADURA GARLOCK 777 
EN ESPIRAL (Spanish 


LE GUARNIZION| GARLOCK 777 
A SPIRE (Portuguese 






GARLOCK 1777 
is furnished in all 
sizes from %” to 
1%”. 








LOW PRESSURE PACKING 


HROUGHOUT the world GARLOCK 777 Low 
Pressure Spiral Packing is the accepted standard 














rubber and duck packing for use on hot and cold 
water rods and against low pressure steam. 






The French, Portuguese, Spanish, Swedish, Finnish, 
Chinese, Japanese engineers and engineers of many 
other nationalities have been using GARLOCK 777 
for years. It is illustrated and described in Garlock 
catalogs printed in many languages and distributed 
throughout the world. ; 








To have this world-wide acceptance—to be known in 
practically every language—GARLOCK 777 must be 
a superior packing. Try it in your plant! 






THE GARLOCK PACKING CO. 
PALMYRA, NEW YORK 


In Canada: The Garlock Packing Co. 
of Canada Ltd., Montreal, Que. 
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PANGBORN CORPORATION * HAGERSTOWN, MD. 
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PAGE originated woven wire fence in 1883. Consistent with a record for 
constant pioneering in fencing, PAGE now offers industry the only fence 
line post designed primarily for use with chain link metal fabric. Other 
metal posts are but adaptations of existing structural shapes. 

The P-12 Wing Channel Post design provides wider bearing surface for 
fabric—maximum strength—smart appearance. It exposes no injurious 
sharp corners. Wings and channel take rigid grip in concrete footing. 
PAGE P-12 Posts are high carbon steel, heavily galvanized to the high 
P-12 standard of rust resistance. 


5 SUPERIOR FENCE METALS 


PAGE FENCE is offered in 5 superior metals to meet all destructive 
atmospheric conditions. They include Page P-12 Copper-bearing Steel, 
Page-Armco Ingot Iron, Page-Alcoa Aluminum, Page-Allegheny Stainless 
Steel in woven wire, and Page genuine Wrought Iron picket fence. The 
metal best suited to your locality and purpose is impartially recommended 
by PAGE fence experts. 


FENCE FACTS FREE 


Mail the coupon. It will bring you illustrated booklet, “Fence Facts,”’ and 
refer you to nearest of 92 completely responsible Page Fence Distributors 
located throughout the United States for free consultation, expert fencing 
service and erection by trained crews. 


Page Fence is a product of the Page Steel & Wire 
Division of American Chain & Cable Company, Inc. 
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Devt. F8, Bridgeport, Connecticut 
Please mail me, without obligation, new Free Booklet, ‘‘Fence Facts,’’ and name of 
nearest associated Page Fence Distributor. 





| AMERICA’S FIRST WIRE FENCE - SINCE 1883 





FACTORY MANAGEMENT and MAINTENANCE 


personnel on methods of reducing 
accidents from this source were: 

1. Provide valves in hard-to-reach 
locations with extension stems or 
chain-operating devices. Where these 
are impractical, see that ladders are 
available, kept in good condition, 
and properly used. 

2. Require all operators to roll 
down their sleeves and wear gloves 
when opening or closing valves on 
steam or hot water lines. 

3. Prohibit use of wrenches or 
other leverage on the wheels when 
closing valves. 

4. See that all valves are adapted 
to the fluid and pressure handled. 

5. Lubricate packing and clean 
valve stems at frequent intervals to 
insure ease of operation. 

6. Guard valves with locking de- 
vices or approved safety tags where 
unauthorized tampering might en- 
danger workmen or other persons. 

7. Where chain-operating devices 
are used, see that guides are installed 
to prevent the chain falling off the 
sprocket and provide hooks on which 
chains can be hung when not in use. 

8. See that wheels on overhead 
valves are securely fastened to stems. 
Instruct operators not to stand directly 
underneath wheels when using chains 
or other operating means. 

9. Fasten weights securely on the 
balance levers of reducing and other 
special valves. 

10. Guard valve wheels and stems 
located on the floor to prevent their 
becoming stumbling hazards. Screw 
threads of rising-stem valves can be 
protected with sections of large- 
diameter rubber hose, slipped over 
the protruding stem and permanently 
fastened to the wheel. 

11. Identify valves to avoid mis- 
takes in operation. Brass plates 
bearing a suitable legend can be 
used on the wheels of small valves. 
Large valves are best identified by 
information stenciled on a conven- 
ient surface adjacent to the wheel 
or operating device. 

12. See that valves are properly 
maintained to prevent injuries from 
leakage, failure of the parts, and 
accidents to the connecting piping. 


Uses String to Find 
Center of a Length of Pipe 


J. T. Botcer, General Foreman 


Jones & Laughlin Steel Corporation 
Aliquippa, Pa. 


Oftentimes hundreds of tubes which 
have been rolled in so-called double 
lengths have to be cut in half. We 
used to do this with the aid of a 
tapeline. However, this method was 
not only slow but mistakes frequently 
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“To give our owners the best 
materials available, we always use 
MFMA Northern Hard Maple for 
floors where Maple is specified.” 


C. M. Guest & SONS 
Greensboro, N. C. 


(Over 40 years of Successful 
Building Construction) 


“Our experience over 25 years 
has been that only HARD MAPLE 
flooring will stand the floor service 
required ina textile plant. Northern 
Hard Maple was specified for the 

Grabur Silk Mills, Inc. for this 
reason. 
H. V. BIBERSTEIN 
Charlotte, N. C. 
Mill Architect and Engineer 


There’s flooring amity ahead when MFMA 
Northern Hard Maple is laid in mills. No 


questions later of the architect’s judgment ' 


—no “make this good and that’’ for the 
builder — each year merely adds to the 
ownet’s satisfaction. 

For MFMA Maple checks on a// counts 
for mills. So tough-fibred, tight-grained, it 
is remarkably resistant to abrasion — will 
not sliver, splinter, or develop ridges, even 
under the wear of heavy steel-castered mill 
trucks. Its lasting smoothness speeds up 
traffic, creates no dust to injure machinery, 
and, properly finished, requires brushing 
alone to clean. It simplifies alterations, 
machinery shifting and renewal. 

Employees, too, find Hard Maple ideal. 


Floor with 


MFMA Maple 





Above—"Interior of the Grabur Silk Mill, Graham, N. C., where floors of 
MFMA Northern Hard Maple are giving excellent service.” 


“A Floor That Makes EVERYBODY Happy” 


Light-reflecting and sound-absorbing — 
warm, dry and resilient—clean and sanitary. 
It slows up fatigue, protects health, pleases 
the eye—in every way contributes to workers’ 
comfort, efficiency, good will. 

Everybody’s happy when you lay MFMA 
Maple — architect, builder, employee, and 
owner. You can make sure your flooring 
is genuine Northern Hard (MFMA) Maple, 
under Association grade supervision and 
guarantee. This is simply done, by specifying 
MFMA* Maple and looking for this associa- 
tion trademark on the flooring you receive. 


See our catalog data in Sweet’s, Sec. 11/76. 
Write for folder describing heavy-duty finishes for old 
or new floors, which seal Maple’s surface and 
further reduce cleaning costs. 
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*To be sure of Association guaran- 
teed grading, specify and look for 
the MEMA trademark (indented and 
stamped). The following manufac- 


turers are licensed to use tt: 


e 
Beck, August C. Co., Milwaukee, Wis. 
Brown Dimension Co., Manistique, Mich. 
Bruce, E. L. Co., Memphis, Tenn. 
(Mill at Reed City, Mich.) 
Connor Lumber & Land Co., Laona, Wis. 
(Sales Office, Marshfield, Wis.) . 


Farrin Lumber Co., M. B., Cincinnati, O. 
Holt Hardwood Co., Oconto, Wis. 
Kerry & Hanson Flooring Co., 
Grayling, Mich. 
Kneeland-Bigelow Co., Bay City, Mich. 
Kneeland-McLurg Flooring Co., 
Phillips, Wis. 
North Branch Flooring Co., Chicago, III. 


Oval Wood Dish Corp., 
Tupper Lake, N. Y. 


Robbins Flooring Co., 
Rhinelander, Wis. 
Stephenson Company, I., Wells, Mich. 
Wells, J.W. Lumber Co., 
Menominee, Mich. 
Wisconsin Land & Lbr. Co., 
Hermansville, Mich. 


Yawkey-Bissell Lumber Co., 
White Lake, Wis. 


MAPLE FLOORING MANUFACTURERS 
ASSOCIATION 
1787 McCormick Building, Chicago, Illinois 
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“We need your advice at once!” 


Speed! It’s the outstanding characteristic of American 
business. That's why the fastest means of communication 
is used so frequently to order DeVilbiss Spray-Painting 
Equipment, which provides the fastest means of applying 
finishes to products of every type. 


But there are other reasons for “Calling DeVilbiss.“ A 
stubborn paint-spraying problem to solve. The planning 
of new cost-reducing installations. The creation of new 
equipment for unusual jobs. For such purposes DeVilbiss 
Experts will be placed at your disposal. 


DeVilbiss Experts are thoroughly trained in every phase 
of Spray-Painting—the production, cleaning, and regula- 
tion of air—the correct feeding of material and air to the 
gun—the proper ventilation of the painting area. And 
here's a duty that DeVilbiss Experts never shirk—they see 
to it that the DeVilbiss Equipment in your factory operates 
satisfactorily, profitably. 


Maybe you aren't ready to buy right now. But you'll ad- 
mit that now is an excellent time to investigate, compare, 
plan. And we'll be glad to hear you “Calling DeVilbiss!” 
The DeVilbiss Company, 321 Phillips Avenue, Toledo, Ohio. 


The most advanced type of spray-painting and 
finishing equipment, exhaust systems, air com- 
pressors, hose and hose connections. 





‘Loop 
~- Nut 


Oh. Washer Washer-7O 














were made, for example when cutting 
in half a tube that was 37 ft. 11 in. 
long. 

We now use a long length of 
string which is folded exactly double, 
a loop tied in the center, and a nut 
slipped over it. A washer is then 
tied to each end of the string. 

In using this measuring device, 
the two end men place their washers 
on their ends of the pipe. Then the 
man in the center pulls the loop 
through the nut until the string is 
tight and marks the exact center of 
the length of pipe. 


4 


Don’t let belts run too 
tight. They may break or 
stretch, pull countershafts 
loose, cause motors to heat up, 
wear bearings rapidly. 


oe 


Simple Change Increases 
Pattern Production 
Sevenfold 

M. Murpuy, Lakewood, Ohio 


A slight change involving the use 
of roll carbon paper resulted in an 
important decrease in the time and 
labor required in making markers in 
the cutting room of a shirt factory. 




















Common practice is to lay up suffi- 
cient cloth for 50 or 100 dozen shirts 
in the pile. 

A thin paper marker is then traced 
from the heavy individual cardboard 
pattern. This paper marker or tem- 
plate is then placed on top of the 
cloth and the parts are cut out. The 
marker is cut up at the same time 








DE VILBISS 


1888 : FILET Y YEARS OF QUALITY PRODUCTS : 1938 


and used for sorting by the bundle 
girls who follow the cutters. 
(Continued on page 102) 
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HE MOVED TO THE COUNTRY FOR QUIET- 






































But He Has to Work Where Steel Wheels Clang and Clatter! 


Read How to Reduce Fac- 
tory Noise—Step Up Pro- 
duction—All at Low Cost 


Away from their jobs, workers 
go to the extreme to avoid irritating 
noise. And you can’t blame them! 
It’s the natural reaction of anyone 
who works in a deafening din. 


Does this factory noise sap 
workers’ energy? You bet! Does 
it reduce their efficiency? Science 
says YES. Research has proved 
that noise can lower production 


of individuals by as much as 30%! 


Stop paying good money for work that 
might be done—but isn’t. Reduce the noise 
level in your plant by substituting quiet 
Goodrich Vulc-On Rubber-Tired Wheels 
for clanking steel wheels on inside trucks 
and trailers. 

Your employees will appreciate the 
removal of this drain on their energy. 
They’ll do more work in less time. Do 
better work, too! 


YOU WANT THESE SAVINGS 

But greater returns for wage dollars re- 
presents only part of the money you'll save. 
Goodrich Rubber-Tired Wheels will pre- 
serve your floors—reduce damage to loads. 





Conserve power—speed up handling oper- 
ations. Retard depreciation of equipment. 


Goodrich Vulc-On Wheels are built for 
long service. Their one-piece construction 
eliminates all nuts and bolts. The rubber 
tire is permanently vulcanized to the rim. 
The rust- and corrosion-proof wheel turns 
on anti-friction roller bearings. 


BEGIN SAVING NOW! 


Without obligation, a Goodrich engineer 
will survey your hauling equipment, sub- 
mit costs—even estimate the savings you 
can expect from a changeover to Vulc-On 
Wheels. Phone your nearést Goodrich Dealer 
or Goodrich Silvertown Store or mail us 
the coupon below. 








Goodrich Udutiz Tires 


THIS GOODRICH 
VULC-ON WHEEL 


Pays it 
cum way! 


AUGUST, 1938 





RUBBER VULCANIZED 
TO RIM 


ANTI-FRICTION 


BEARINGS 
Naime 


_ The B. F. Goodrich Co. 
Akron, Ohio 
Gentlemen: Please mail. me (without obligation) your 
booklet on Goodrich Industrial Tires and information 
on how they pay for themselves. 





Dept. N-56 
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RECORD FACTORY ACTIVITIES 


with an 


<a rgu US 


Get action shots of factory events, 
conditions, machinery operations, 
valuable in reports and records. Sell 
your welfare work with photographs 
on bulletin boards. Keep the com- 
pact Argus in your desk for instant 
use. You may need it. Takes clear, 
sharp pictures in almost any light at 
lowest cost, on inexpensive 35 mm 
movie film...Enlarge perfectly up 
to 8 x 10. Just aim and shoot. 


e ONLY $1250 : 


Fast f:4.5 triple 
Anastigmat lens; 
1/25 to 1/200 
sec. shutter 
speeds; two-po- 
sition simplified 
focusing. 












Name 
Your Problem! 


JUMBO JRs. will probably solve it. 


Typical examp!'e of anew Jumbo Jr. 
adaptation, Use of this pneumatic 
core-truck greatly reduces jar and 
breakage. The combination of triple 
spring action and Jumbo Jr. bal- 
loons gives the required resiliency 
under both light and heavy loads. 








e Tires 8” to 24” 
overall diameter. 
Loadcapacity 
180 Ibs. to 1500 
Ibs. per tire. 2-4 
and 6-ply with 
separate inner 
tubes and heavy 
duty wheels, for 
either high speed 
or low speed 
application... 





The possibilities of this 
pioneer industrial tire, 
tube and wheel combi- 
nation are endless. If 
you have hand oper- 
ated or motorized in- 9 
dustrial equipment, in- 
vestigate Jumbo Jrs. 
Write for more detailed 
information and list of 
manufacturers supply- 
ing equipment on 
Jumbo Jrs. 


THE GENERAL TIRE & RUBBER CO. e AKRON, OHIO 


GENERAL 











Visit your Argus dealer...or write 
INTERNATIONAL RESEARCH CORPORATION 
Ann Arbor, Michigan 


217 Fourth Street «+ 


Jumbo Jr. Industrial 


BALLOON TIRES 














You'll be 





Fig. 1334 
Pat. App. for 





Fig. 1267 





Pat. App. for 





at how little it costs 
to equip with . : 


“‘HALLOWELL” 
STEEL STOOLS 


STANDARD PRESSED STEEL Co. 


BRANCHES § JENKINTOWN, PENNA. BRANCHES 
: BOSTON CHICAGO 
Fig. 1249 DETROIT ST. Louis 


INDIANAPOLIS 


With these, there are two-fold 
savings ... first, their cost is 
surprisingly low .. . second, 
their all welded construction 
adds years to their life and re- 
duces replacement charges to 
practically nil. The wiggle and 
wobble that so soon develops 
in ordinary riveted stools has 
been prevented in “Hallowells.” 
There are all styles to choose 
from. 


Send for the “HALLOWELL” 
STOOL CATALOG and dis- 
cover real economy. 


SAN FRANCISCO 


Box 546 








102 








(Continued from page 98) 

By stacking up seven layers of 
thin paper with carbon paper be- 
tween seven markers are now made 
up at once, so that the job of mak- 
ing markers has been ‘speeded up 
practically sevenfold. 

Up to ten markers can be made at 
a time, but we have found that seven 
is the maximum practical number, 
for best results. 


ot 


Where hose or cables 
must be temporarily laid across 
aisles, they may be covered with 
a piece of heavy sheet metal 
bent just’ enough to form a 
bridge over the hose. Bevel the 
edges and bend them so that 
they lie flat on the floor. 


2 


Bags and Boxes Easily 
Handled by Simple Grip 
Cart Frank. Buffalo, N. Y. 


The simple handling device shown 
in the illustration was devised for 
handling bags of bleach and other 
bulk materials in our laundry, and 
has been found to be very useful. 
Since the weight varies from 100 to 









la) 
pads ey p 
withcan voll 


or rubber 











more than 200 lb. per bag, they are 
awkward and difficult to handle. 
Any blacksmith can make up one 
of these devices in a half-hour or so. 
Ours was made of 14x14-in. cold- 
rolled stock. The handles may be 
30 in. or less in length, and our 
experience indicates that the grip 
range should be from 18 in. down to 
8 in., or an extension of 10 in. 
With one of these devices two men 
can handle bags or boxes, in fact 


about anything that can be gripped, 


with surprising ease and rapidity. 


Screw-Eye-Driver 
Cuas. H. Witter, Penacook, N. H. 


This little home-made tool is as 
handy as its brother the screwdriver. 
I call it a screw-eye-driver, although 
its uses are manifold for many things 
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One of industry's most troublesome 
problems is the control of dust both 
atmospheric and process. For 18 
years, the efforts of American Air 
Filter engineers have been devoted 
exclusively to the study of dust control equipment 
to meet every type of dust problem. From its 
laboratories have come the most outstanding ad- 
vancements in the air cleaning and dust collect- 


ing field. 










The booklet illustrated deals with every branch 
of dust engineering. The information it contains 
is of inestimable value to plant engineers. In 
sending for this book there is absolutely no obli- 
gation — we are simply taking this means of 
bringing to your attention the equipment which 
is manufactured by the American Air Filter Co. 
for the solution of Industrial Dust Problems. 


AMERICAN AIR FILTER CO., INC 


114 CENTRAL AVE., LOUISVILLE, KENTUCKY 
In Canada: Darling Bros., Ltd., Montreal, P. Q. 


American Air Filter Co., Inc. 
114 Central Ave., Louisville, Ky. 





Please send me without obligation your book— 
“Dust Control In Industry” 






















your production 
effictency with scientifically designed 


MILCoO 
Ventilators and Skylights 


Well lighted, well ventilated buildings play an important part in the 
output and quality of your product. ; 

Milcor Ventilators are ruggedly built, remarkably efficient. Their great 
exhaust capacity assures a constant change of air — eliminating, in most 
cases, costly power driven systems. They are quickly and easily installed. 
Their simplicity and dependability assure positive operation at all times. 


Milcor Skylights are quickly erected. They are designed to give a maxi- 
mum light area, with trouble-free service under all weather conditions. 


There are many standard designs in Milcor Skylights and Ventilators 
from which to choose. However, if your problem is a most unusual one, 
special designs can be fabricated to your specifications. 


Whether your job is large or small, Milcor Ventilators and Skylights 
give you more years of lasting service with minimum maintenance costs. 
The Milcor engineering staff is ready to study your problems. Write 
for complete information on Milcor Skylights and Ventilators, today. 





a 


Milcor Steel Roof Deck is the n 
idea in roof construction for large and 
small industrial buildings. Write for the 
Milcor Roof Deck Bulletin, today. 






For fire-safety, permanence, econ- 
omy, Milcor Steel Roof Deck offers 
these extra advantages — 

















Lower in cost than any other type of roof 
with equal insulating efficiency. 

. Fireproof — permanent. 

. Erected with amazing speed. 

. Adaptable to any type of construction. 

. Light weight requires lighter, less costly 
supporting structure. 


1. 
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Unit 


ee MircoR STEEL ComPanY 

ee bed MILWAUKEE, WISCONSIN CANTON, OHIO 

eereet Chicago, Il. Kansas City, Mo. La Crosse, Wis. 
Construction Atlanta,Ga. |§ New York, N. Y. 
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that are awkward to handle with a 
pair of pliers. The sketch shows both 
its design and use, and it is so simple 
that a maintenance machinist will 
want to make himself one or more 
sizes of it. 

Use drill rod for the shank, and, 
for long life, harden and temper. 


4 


Good replacement for a 
broken ladder rung is a length 
of pipe, supported by a long 
bolt that passes through ladder 
sides, the pipe, and four wash- 
ers, and is held on by a nut. 


ue 


Hot Shunts Raise Voltage 
of D. C. Generators 
J. Dixon, New York 


Direct-current generators in which 
the magnetic flux is at high density 
eften have a drooping voltage at 
heavy loads. That is, at some point 
usually above half-load, the voltage 
drops away, as in curve A, from the 
desired nearly straight line. 

Such action is due to saturation of 
some part of the field circuit, the 
series coils being then unable to 
increase the field flux in proportion 
to the increase in the armature cur- 
rent. This difficulty is more common 
in cast-iron-frame machines than in 
those having a steel frame. 

The series field is usually designed 
for more compounding than is re- 
quired, and adjustment is made by 
placing a shunt across its terminals. 
If this shunt can be caused to in- 


A-Vo/tage curve of saturated machine 
with constant -resistance shunt 

B- Voltage curve [5% over compound. 
of same machine with hot stee/ 
shunt 

C-Voltage curve ofnon- _/7 
saturated machine »~C 


with hot stee/ 
| shunt a B 
— 
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en “a 7 ‘ 
GENERAL OFFICES: BAY CITY, MICHIGAN 


DISTRICT OFFICES 
New York, Philadelphia, Pittsburgh, Cleveland, Chicago, 
Agents in Other Principal Cities 


Only Industeial Experience 
Can Assure The Right Kind of 








AIR CONDITIONING 





The right kind is that which 
positively insures uniform con- 
trolled conditions of a _ pre- 
scribed character at all times 
throughout all seasons. Ross en- 
gineers have specialized in this 
kind of Industrial Air Condition- 
ing for more than 20 years. 
You can rely on their recom- 
mendations. 





| | REPAIR CONCRETE 
TO A TOUGH, FEATHER EDGE . . . . 


RUGGEDWEAR RESURFACER, made with Cellulose, may be used 
for patching concrete or over an entire area... indoors or out. 
Stands up under the heaviest floor traffic. No chopping or chipping 
required. Merely sweep out the spot to be repaired — mix the 
material—trowel it on. Holds solid and tight 
right up to the irregular concrete edge .. . 
leaves no joint or crevice to become chipped 
and filled with dirt. Provides a firmer, tougher, 
smoother, more rugged wearing surface. Dries 
fast. Costs only 10c to 14c per square foot. 


cuneceneee MAKE THIS TEST! 
FLEXROCK COMPANY 
816 N. Delaware Ave., Phila., Pa. 


Please send me complete information . . . details 
of FREE TRIAL OFFER—no obligation. 









We invite inquiries as to how Air 
Conditioning can make your pro- 
eC duction more profitable to you. 


J. O. ROSS ENGINEERING 
eu CORPORATION oe 


350 MADISON AVENUE, NEW YORK 





RUGGEDWEAR is 











201 N. Wells Street 12953 Greeley Avenue 2860 N. W. Front Avenue the only resurfacer Nam 
CHICAGO DETROIT PORTLAND, OREGON made with PER RERTER URE TE PUENTE OP eT TEE Te 
In Canada, ROSS ENGINEERING OF CANADA, LIMITED, Dominion Square Building, Montreal CELLULOSE PRORAROER a 5 cts cola og ss view aie Spe eek aes ain aes 
<a RN Fd Se oe cae ty OU ic cnr ctacusens 
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Materials Handling Costs 


Affect Profits Even More Today 
Than Ever Before! 


@ Investigate the possibilities of 
cutting YOUR costs with 


OveR-Way Conveying Equipment 


© A complete range of sizes of track en- 
ables us to adapt our equipment to 
existing plant conditions, at low cost 


@ ASK TO HAVE OUR TRAINED 
MATERIALS HANDLING ENGINEER CALL. 


® Catalog A-64 available on request 


RICHARDS-WILCOX MFG. CO., Aurora, Ill. 


‘Branches in Principal Cities 

















JOHNSON'’S 
NO. 502 FURNACE|| IMPORTANT 


Gives You Better FOR DIESELS 


Soldering and Melting Perhaps no more important evi- 


dence of Pyroil's efficiency can be 
TLE shown than its ability to benefit 
| the operation of the Diesel engine. 
In this application, Pyroil renders a 
distinctly valuable service. Its pro- 
tection and performance increas- 
ing features are pronounced. It 
helps to overcome many stubborn, 
often costly operation irregularities. 
Write for an interesting Bulletin 
just prepared on Pyroil's efficiency 
in the operation of the Diesel en- 
gine. There is no obligation for 
Do better work, quicker and easier, | | this whatever. Pyroil Company, 
with this rugged Soldering Furnace. | | W. V. Kidder, Founder, 695 La- 
Designed to save you money, the No. | | Follette Ave., LaCrosse, Wisconsin, 
502 has two Patented Direct Jet Bun- U.S.A. 

sen Burners, each with shut-off valve 
and pilot, that give great heat with 
maximum economy. The firebox has a 
firebrick base, and curved top to force 
a hot return biast over the work. Use it 
for heating soldering coppers up to 12 
lbs. per pair, as well as general heating 
and metal melting. Write for free 
catalog today. 


JE GS DEMUNEE, 
106 
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crease its resistance at the heavier 
loads, thereby compelling more of 
the load current to pass through the 
series winding, the effect of satura- 
tion can be counteracted. 

The copper in the coils increases 
in resistance 0.4 per cent per degree 
C. Iron (sheet steel) increases in 
resistance 0.45 per cent per degree 
Centigrade. 

Hence, proportioning a shunt made 
of sheet steel so that it will run hot 
and increase in resistance provides 
a means of correcting the drooping 
external voltage characteristic. 

The effect of this change in re- 
sistance of the shunt of one machine 
on others operating in parallel with 
it will be small; the effect will be 
largely confined to the unit having 
the hot shunt. 

Machines which do not have a 
drooping voltage characteristic will, 
if operated with a hot shunt, tend to 
show an objectionable rise in voltage 
at heavy loads. In such cases, if 
steel shunts are used they must have 
ample radiating surface and ventila- 
tion. When the change in shunt re- 
sistance cannot be kept down sufh- 
ciently recourse must be had to some 
alloy material whose resistance 
changes little if any with a rise in 
temperature. 


ut 


Foremen in plants hav- 
ing no standard cost system can 
check their departmental effi- 
ciency by keeping a simple 
record of weekly production 
and payroll, from which they 
can determine a rough unit 
labor cost figure to compare 
from week to week. 


ut 


Portable Packing Table 
Eliminates Waste Motion 
Greorce Yates, Buffalo, N. Y. 


A neat arrangement for expediting 
packages through the shipping room, 
particularly in industries such as the 
garment trades where the product is 
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WHEN IT’S HOSE YOU NEED 


Many thousands of men in industry have 
learned to depend on Thermoid for all of 
their industrial rubber needs. That’s why 
“Specify Thermoid’’ has almost become an 
industrial ‘“‘buyword’?! 


For example, Thermoid has been working 
closely with industry for over half a cen- 
tury in the development of hose for every 
type of service. It is therefore only natural 
that Thermoid can offer industry the broadest 
variety of all types of hose . . . and that in- 
dustry can turn to Thermoid for expert advice 
and cooperation on new handling or proc- 
essing problems involving hose. 

The next time you need hose .. . “Specify 
Thermoid’’. The performance and operating 
economies which hose built for the job can 


deliver are worthwhile. 





Among the many types of Thermoid Hose are: 


AIR HOSE FIRE HOSE BREWERS HOSE 

STEAM HOSE — SPRAY HOSE - CHEMICAL HOSE 

WATER HOSE CREAMERY HOSE GASOLINE HOSE 

SUCTION HOSE WELDING HOSE TANK TRUCK HOSE 
SAND BLAST HOSE 


THERMOID RUBBER 
Drvision of Theemoid Company 
TRENTON, N. J. 
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HOSE - BELTING - PACKINGS - BRAKE LININGS 
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Jhe BROWNING CRANE & SHOVEL Co. 


ESTABLISHED 1899 




















& & ge a 
RAIL Main Office and Factory CRAWLER, TRUCK 
— eos 
SH . 

DRAGLINES 16226 Waterloo Rd., Cleveland, Ohio DRAGLINES 
ZEE ROTATORS e ; CRANES @ HOES 
BROWNING Export Department BROWNING 
PRODUCTS 30 Church St., New York, U. S. A. PRODUCTS 








DIESEL NE 40 YEARS OF GASOLINE 


STEAM STEAM 
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INSTALL 3 or S SHOWERS 
AS EASILY AS ONE 


@ That shower baths are not 
only desirable but essential in 
many types of manufacturing, 
has been recognized for some 
time. ... To overcome short- 
comings of ordinary shower 
equipment for industrial serv- 
ice, including undue installa- 
tion and maintenance expense, 
the makers of Bradley Group 
Washfountains developed the 
Multi-Stall Showers. P 

' 


Three or Five Showers are 
thusavailableas units—shipped 
and installed as units. No more 
plumbing or piping connec- 
tions are required for 5 or 3 
showers than for one single- 
stall shower,—one’ hot, one 
cold, and one drain connec- 
tion for each) group of stalls. 


Use of Bradley 
Multi-Stall Showers 
Rapidly Increasing 


The Multi-Stall Shower users 
listed below—have indicated 
their satisfaction, by adding to 
their original Bradley equipment: 


Aluminum Co. 

American Brake Shoe Co. ~ 

American Cyanamid 

American Smelting & Refining Great Lakes Steel Corp. 
Company Hercules Powder Co. 

American Steel & Wire Co. Holly Sugar Corp. 

Anaconda Wire & Cable Co. Ingersoll-Rand 

Arcade Malleable Co. International Nickel Co., Inc. - 

Atlas Powder Co. International Paper Co. 

Carnegie-Illinois Steel Corp. Johns-Manville Corp. 

Carpenter Steel Co. Kewanee Boiler Corp. 

Chicago Hardware Foundry Co. Monsanto Chemical Co. 

Colgate-Palmolive-Peet Co. National Aniline Co. 

Cye one Feace Co. Owens-Illinois Glass Co. Ger 
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Each person has safe control of 
the water coming from the 
sprayhead in his stall. 


Union Carbide & Carbon Corp. 
U. S. Asbestos Co. 

U. S. Metals Refining Co. 

W. Va. Pulp & Paper Co. 
Wheeling Steel Corp. 

Wilson & Co. 

Youngstown Sheet & Tube Co. 










Pont de Nemours Postumi Corp. ' 
& Co., Inc Quaker Oats Co. Catalog AHMAR 
Eagle Picher Lead Co. Ramapo Ajax Corp. 
Firestone Tire & Rubber Co. Reynolds Metal Corp. 937 


Florence Wehrle Co. Scovill Mfg. Co. 
General Electric Co. : Staley Mfg. Co. Catalog 
Grasselli Chemical Co. Terre Haute Paper Co. 937 gives 

fountains,—group washing fixtures. 


full information ~ 
IB IRA ID IL IEW BRADLEY WASHFOUNTAIN 
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MULTI-STALL SHOWERS Siva Wishes = 


Showers and Wash- 
















boxed, is shown in the sketch. As will 
be seen, it is based on the use of a 
portable table carrying scales and all 
shipping supplies needed. The scale 
is recessed even with the top of the 
table so that boxes can be slid along 
without interference. The table can 
be built up of pipe or light structural 
shapes, or a regular table may be 
adapted for this purpose. 

In the plant in which this arrange- 
ment is used there are three sorting 
and packing tables at which six in- 
spector-packers work, one along éach 
side of the table. The finished stock 
(women’s dresses) flows along these 
tables, on which it is inspected and 
boxed. Dresses are put up in lots 
of six or a dozen to a box. 

Staple items are routed to the 
stockbins but the specials and rush 
lots, which constitute about 30 per 
cent of the production, go directly 
into shipment. 

The table was designed, of course, 
to eliminate the chasing back and 
forth for tape, parcel post guides, 
paper, and various other things that 
the shipping clerk forgets when 
making up orders. 


Signal Lamps Save Time 
In Dress Factory 
Ep Grarr, Tonawanda, N. Y. 


Some simple means of calling the 
forelady or a maintenance man be- 
came necessary in the plant of a 
large manufacturer of dresses. With 
more than 700 sewing machines in 
operation, machine delays of one kind 
or another are many, and there is 
frequent need to ask for instructions. 

The scheme that was eventually 
worked out is shown in the sketch. 
At one end of each line of sewing 
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machines three different-colored in- 
candescent lamps were mounted on 
a standard high enough to be seen 
readily from any part of the floor. 
These lamps are screwed into heavy- 
duty, pull chain sockets, to which 
are attached light cords suspended 
from another standard at the oppo- 
site end of the line. A pull on the 
top cord lights a white lamp, sig- 
nifying that the forelady is wanted; 
the middle cord lights a red lamp, 
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COMPLETE PUMP SERVICE 


Pictured below are just a few of the hundred or more Goulds Pumps available for 
handling water and industrial liquids under all conditions of service in any quantity 
and at any pressure. In each the experience of ninety years is reflected by a high 
efficiency that keeps pumping costs at a minimum and by durable construction. that 
assures dependable day in and day out performance. 


The Goulds Distributor in your territory can make prompt delivery. 


GOULDS PUMPS Inc. 


ATLANTA, OM LO)NE (Gall @atcley HOUSTON, NEW YORK PHILADELPHIA PITTSBURGH, TULSA, Representatives in all Principal Cities 


PHILADELPHIA GEAR WORKS 


Industrial Gears and Speed Reducers 
ERIE AVENUE AND G STREET, PHILADELPHIA 


AUGUST, 1938 











1T SHOWS 
3 ESSENTIALS 
IN KILLING 
PAINT ROOM 
FIRES 


@ First notice how the Lux car- 
bon dioxide extinguisher has 
flooded the entire corner area. 
Lux gas drives penetratingly, 
without fire-spreading  turbu- 
lence reaches every re- 
motest crevice. 

Also, see how Lux gas hangs 
close to the floor. In a few 
more seconds the room will be 
waist-deep in Lux gas. This 
effectively snuffs out running 
fires. 





22 West Street 





STUDY THIS PIC 


Remember — Lux extinguishers 
do no -damage. 
harmless to-men and materials. 


Moral:—For paint storage fires 
the fastest known extin- 
guishing agent—LUX 
earbon dioxide snow- 
and-gas. 


use 


Write for descriptive 
bulletin, “Instant 
Death to any Fire’. 
Send the letter today. 


Walter Kidde & Company 
Bloomfield, N. J. 
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Lux gas is 














Radically improved accuracy of separa- 


tions, longer cloth life, freedom from 
blinding and increased capacity resulting 
in extremely close quality control, greater 
production and lower operating and 
maintenance costs are now made possible 
by Ajax Vibroplane Screens. Their secret 
is in the smooth operation of the Ajax- 
Shaler Shaker, a patented, automatically 
balanced, reciprocating drive. Repeat 
orders prove Vibroplane success in han- 
dling a wide range of materials. Write 
for data on complete line built to fit your 
needs, 


AJAX FLEXIBLE COUPLING CO. 
WESTFIELD, N. Y. 
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Current measuring is as easy as 
snapping your fingers when you 
have a Tong Test. Just snap the 
tongs around the conductor and 
there is your reading—instantly, ac- 
curately and without breaking the 
circuit. Furthermore, Tong Test 
cannot be burned out. 


Tong Test measures A.C. or D.C.— 
up to 800 amperes. With the Voltor 
attachment, it also measures voltage. 
Hundreds of maintenance depart- 
ments are saving time and money 
with these remarkable instruments. 
For complete information and prices 
write for a copy of the bulletin 
describing them. 


COLUMBIA ELECTRIC MFG. CO. 


4515 Hamilton Ave. Cleveland, Ohio 


tm TEST 


Ammetlers 
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signifying machine trouble; and the 
third, or lowest cord, lights a green 
lamp, for the belt boy. Whenever 
the person called has _ responded, 
another pull on the cord extinguishes 
the lamp. 

This signal system serves the double 
purpose of keeping the supervisory 
and repair people on their toes, and 
saving time. The latter is important 
because all operators are on a bonus 
system. 


Condensation Eliminated by 
Changing Exhaust Fan 


Cuaries C. Lynne, Kilgore, Tex. 


Unavoidable escape of process 
steam kept the humidity so high in a 
sawtooth building that drip from the 
roof and skylights caused consider- 
able loss of product. This condition 
was greatly aggravated during cold 
weather. 

Originally, side openings were cut 
into the west ends of the bays, with 
a short, horizontal tunnel leading to 
a shaft that terminated in a hooded 
ventilator about 10 ft. above the 
ridge of the roof. This location of 
ventilators at the ends of the bays 
was made necessary by a _ higher 
building at the other end of the 
factory. In the throat of each tun- 
nel there was an exhaust fan with 
a theoretical capacity ample to change 
the air within any bay once in 4% 
minutes. 

Smoke tests showed that the fan 
was handling its rated volume of 
air, in each instance, but there was 
nothing to insure draft throughout 
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the 66-ft. bay. In consequence the 
space below the roof was cleared 
for 10 or 12 ft., but beyond this 
limit the air drawn to the fan came 
from upward-flowing currents origin- 
ating around the nearest of the 
steam-heated units located on_ the 
floor and therefore well below the 
steam-saturated zone within — the 
trusseés. 

As an experiment the exhaust fans 
were removed from the ventilator tun- 
nels and placed within shrouded 
housings midway of the roof span, 









: 
4 
| 






iii Reais 





Safety 
+ 


E£ficiency 
+ 


Economy 


YALE 
CHAIN 


(YALE) 


& nfs Vis 
17 yx * 


Take greater safety — 
greater economy — greater 
efficiency. Put them into a 
chain hoist, and what do you 
have? Answer — the best 
chain hoist on the market 
.».» YALE! 


The first choice of industry ‘round 
the world, the Yale spur geared 
hoist offers a higher mechanical 
efficiency return than that of any 
other hoist—85%! That means 
faster, more economical operation 
on any job. And for greater 
safety there is another feature 
that is EXCLUSIVE with Yale—the 
Steel Safety Hook. Under ex- 
treme overload this hook opens 
slowly without fracture. t's 
a safety gauge that never fails! 













But these are just two of the 
many features that can be found 
on Yale Hoists. 
details get our catalog from your 
local Yale distributor. It contains 
full information on the entire 
Yale line. 






For complete 


Capacities—300 Ibs. to 40 tons 


THE YALE & TOWNE MFG. CO. 


Philadelphia Div. 
PHILADELPHIA, PA., U. S. A. 
In Canada, St. Catherines, Ont. 
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| Illustrated above is a heavy 
duty Finnell. In factories 
with wood, wood block or 
cement floors, it’s a neces- 
sity. Its two  scarifying 
brushes literally dig 
through and completely 
remove heavy coatings of 
dirt, oil, grease and steel 
shavings,—and they do 
this in a fraction of the 
time it would take to do 
an equal amount of work 
by any other method. 
The brush rings are re- 
movable—may be re- 
placed with conven- 
tional tampico or palm- 
etto brushes and used for scrubbing, steel-wooling, waxing 











or polishing. 






A Right Finnell for Every Type Floor 


| Whatever the type or area of your floor, there’s a right 


Finnell to get it clean and keep it clean, to aid safety, sani- 
tation and production. Also specially prepared waxes, 


| including Finnell Kote, the quick-setting hot wax,—and a 


full line of sealers and fillers, including Gloss Seal in 
three types. 


Let us show you how to simplify floor maintenance. Our 
thirty-two years’ experience in treating and maintaining 
floors is available to all upon inquiry. For information, 
surveys, demonstrations or samples of floor supplies, please 
see your phone book for nearest branch. Or, write Finnell 


| System, Inc., 2508 East Street, Elkhart, Indiana. 


hese cine al FINNE LL 


FLOOR MACHINES 
AND FINISHES 


11] 




































the ends of the cowls being directed 
toward the end walls carrying the 
ventilator openings. Reduction in 
the amount of drip over the section 
between the fan and ventilator aper- 
ture foilowed, but it was felt that 
too much power was being consumed 
in imparting high velocity at the 
fan to a relatively small amount of 
steam-laden air. 

Therefore, the small, high-speed 
fans were removed and a battery of 
relatively slow-speed, unshrouded fans 
was installed on the first roof trusses 
west of the eastern end of the build- 
ing. These large fans required 
only half the power taken by the 


exhaust fans, but set in motion a 
much greater volume of. air. It 
produced a noticeable effect as far 
away as the ventilator openings, and 
kept the steam-laden air from stag- 
nating. 

By trial and error the fans were 
eventually located 6 ft. from _ the 
building wall. A deflector was in- 
stalled below and in front of each 
fan to give a slight upward slant to 
that portion of the air current which 
might otherwise circulate’ downward 
and cause eddy or pocket action on 
the floor or around the machines. 

Replacing the original fan equip- 
ment with units designed to give 





THOSE HIDDEN COSTS...NOW ARE 


The correct 
oil film 
to each 
individual 


B bearing... 





@ Remember them? Oiling time lost from productive work... 


Lubricant wasted . . . Production delays . . . Increased depreciation. 


@ How those hidden costs gnawed at profits! Money that now is 


clear... simply by the convenient, economical use of BIJUR 


lubricated machines. Clean lubricant is pumped and fed 


automatically. ..to each bearing the correct oil film it individually 


requires. No lubrication troubles... 


BISJUR LUBRICATING CORPORATION 


even to think about! 


LONG ISLAND CITY, NEW YORK 


707 


— nee | 


| 


FACTORY MANAGEMENT and MAINTENANCE 





volume instead of velocity practically 
eliminated all trouble from conden- 
sation. At the same time there was a 
material increase in natural lighting 
because much less moisture con- 
densed on the skylights. 


ee 


Two telltales on costs 
are inspection and scrap re- 
ports. They bear careful watch- 
ing on the foremen’s part. 


ue 


Simple Spanner Wrench 
Easily Made in Emergency 
Cart O. Lanprum, Dumont, N. J. 


Special or odd-shaped spanner 
wrenches can quickly be made in an 
emergency by welding a nut of suit- 
able size to a piece of round iron or 
drill rod which has been bent to the 

















desired shape and cut to convenient 


‘length. 


The ‘threads and bore of the nut 
should be reamed to the proper di- 
ameter. Two such wrenches which 
I made have been in daily use for 
more than a year, and have been 
found to be very satisfactory. 


ut 


List light stealers: dirty 
reflectors and lamps, darkened 
walls and ceilings, deteriorated 
lamps, empty sockets, unob- 
served burnouts, improper 
lamp size, wrong voltage ap- 
plied to lamps. 


ae 
Make Seaffolds Safe 


Scaffolds are a great convenience. 
but if not used with care may be very 
dangerous. In the National Safety 
Council’s “Safe Practices Pamphlet, 
No. 12” appear the following rules 
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INTERESTING CLEANING DISCOVERIES THAT 


LED TO IMPORTANT PRODUCTION SAVINGS 








PLATING 
TIME 
CUT 50% 


The above actual photographs show how MAGNUS 94XX en- 
abled a large manufacturer of brass stampings to completely 
remove stamping oil from brass cups before cadmium plating. 


Previous to using MAGNUS 94XX, a 20-minute barrel plating 
would not thoroughly cover the insides of the cups. 


Now, the cups are cleaned with MAGNUS 94XX for 112 min- 
utes and barrel plated with cadmium for 10 minutes—plating 
time cut in half. 

The cups cleaned with MAGNUS have a good covering of cadmium 
(10 minute plating) on the inside as well as the outside, while the 
cups cleaned by a former method have very little cadmium on the 
inside. 

Let us show you how MAGNUS X and XX Metal Cleaners (X sud- 
sing type, XX non-sudsing type) will give you better cleaning and 
otherwise increase your profits. Write for complete information today. 


on MAGNUS CHEMICAL 


Manufacturers of Cleaning Materials, Industrial i 
Sulfonated Oils, Emulsifying Agents and Metal Working Lubricants. 


220 SOUTH AVENUE GARWOOD, N. J. 


MAGNUS CLEANERS 





BETTER 


PLATE 
ASSURED 


COMPANY 










Soana, Metallic Soaps, 












Picture shows one of two 
Clarage RT Fans selected by 
Indianapolis Power & Light 
Co. for induced draft. Flue 
gases are handled at 408° F. 
Operation is continuous. This 
is by no means a snap job! 












SPECIFY 
CLARAGE 


for 


COMPLETE 
AIR CONDITIONING 


VENTILATION 
HEATING 
COOLING 

MECHANICAL DRAFT 


FANS & BLOWERS FOR 
INDUSTRIAL NEEDS 


WANTED! -- Tough Air Handling 
and Air Conditioning Jobs ..... 


A fan company that can meet the EXACTING demands of mechanical 
draft is certainly a good organization to consult regarding any other 
air handling or conditioning requirement—and that company is Clarage. 
Our experience dates back more than 25 years — our line complete 
to meet all industrial needs. May we have your next inquiry? 


CLARAGE FAN COMPANY « Kalamazoo, Mich. 


SALES ENGINEERING OFFICES IN ALL PRINCIPAL CITIES 


AUGUST, 1938 














How to write 
letters 
that get results! 


You know your product or your service. 
You know you have a good proposition for 
your customer. You have your sales argu- 
ment down pat. But—and here is the point 
that worries even the experienced business 
man—how, when you call in your secretary 
and dictate your letters, can you get that 
“something” into your letters that brings 
business ? 


HOW TO WRITE BETTER 
BUSINESS LETTERS 


By Ear.te A. BUCKLEY 


McGraw-Hill Practical Business Manuals 
$2.00 


Now, Earle A. Buckley, out of his fourteen 
years of active experience as a Letter 
Specialist and Correspondence Supervisor, 
puts into a concise, fact-packed book so 
much genuine business letter help that we 
believe no one could read his sound sug- 
gestions without turning out much better 
letters than ever before. 

It is a common-sense primer of experi- 
ence in business letter writing. Young 
business correspondents will find it a gold 
mine of priceless suggestions. Experienced 
business men will get from it practical 
pointers, the value of which they will rec- 
ognize immediately. 


LOOK UP IN THIS BOOK: 


—the analysis of complaints; 

—the examples of “closers” ; 

—the examples of letters to salesmen, to 
dealers; 

—the ten letter “don’ts’’; 

—the use of illustrated letters; 

—the suggestions on how to follow up 
inquiries; 

—the examples of good opening para- 
graphs; 

—the proper use of order blanks; 

—the points on testing effectiveness of 
letters ; 

—the proper handling of routine letters; 

—the use of “teaser” letters. 


McGRAW-HILL ON-APPROVAL 
COUPON 


McGraw-Hill Book Company, Inc. 
330 West 42nd St., New York City 


Send me Buckley—How to Write Better Business Letters 
for 10 days’ examination on approval. In 10 days 1 
will send $2.00; plus few cents postage, or return book 
postpaid. (Postage paid on orders accompanied by 
remittance. ) 

Name 


Address 


City and State 


MEME Rais cise cis' caincaesaaehnenaseOune dee cectacuvedeues 
NINN a a5 0.4 4h n 4. ckanekunesmeccaameadiond Fac. 8-38 
( Books sent on approval in U. 8. and Canada only) 











to observe in avoiding accidents on 
scaffolds: 

1. Provide safe means of access. 
Ladders should be fastened.  Stair- 
ways are preferable. 

2. Have sufficient working space to 
allow free movement. 

3. Allow sufficient headroom. 

4. Guard edges by. railings and toe- 
boards. Wire mesh screens at sides 
will prevent tools from falling and 
causing injuries. 

5. Be sure scaffolds rest on ade- 
quate foundations and are erected 
in a stable manner. 

6. Allow only selected employees 


to work on scaffolds—those who can 
work at a height without growing 
dizzy, who have good judgment and 
some practical rigging sense. 

7. Inspect scaffolds regularly and 


maintain in safe condition. 


To avoid falls when working on 
scaffolds, the worker should keep 
hands free to grip the rails when 
using stairs or ladders. He should 
wear good shoes, keep the laces tied, 
and take short steps in slippery 
places. Baggy turn-ups on overalls 
or cuffs on trousers should be 
avoided. The platform should be 
kept clear of objects that might 
prove to be stumbling blocks. 








@ The time saving, cost cutting of this Baker Crane Truck scrapped 
entirely former handling costs in the plant. Handling baled scrap, 
as shown, millwright work, heavy loads of incoming material, parts 
in process and endless miscellaneous jobs are all in the day’s work, 
with savings in time and labor shown on every operation. A typi- 
cal installation, its savings indicate the savings generally possible 
with Bakers. Most return their entire cost in a few months. 

Cut your own handling costs with Baker Trucks. Have the 


Baker Material Handling Engineer show 
you what has been done in other plants. 
Have him estimate the savings possible in 


your own. Write today. 







BAKER INDUSTRIAL TRUCK DIVISION 


THE BAKER-RAULANG COMPANY 
2178 WEST 25TH STREET « CLEVELAND, OHIO 
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Phone Systems Within 
Plant 


(Continued from page 75) 





minal boxes are located. The five riser 
cables to the upper floors are con- 
nected to these boxes. Additional 
cable terminals are installed at con- 
venient distribution points, but in no 
case are more than four sections of 
cable connected at any one terminal 
box. 

As a general rule, cable having an 
outside sheathing of lead is preferable 
to that having a braided covering, be- 
cause of its ability to resist moisture 
and the better mechanical protection 
afforded. If the wiring system is to be 
installed in conduit, only lead-covered 
cable should be used. When it is to be 
run exposed, braid-covered cable may 
be used in dry locations, such as 
along picture molding or on office 
partitions, where there is little danger 
of mechanical injury. 

For outdoor or overhead construc- 
tion between buildings, lead-covered 
cable may be suspended from a steel 
messenger cable by means of gal- 
vanized cable rings or marlin hangers. 


Color-Coding Makes It Easier 


Cable for intercommunicating sys- 
tems of the type under discussion is 
made up of No. 22 B&S gage twisted- 
pair conductors for the individual line 
circuits and No. 18 B&S conductors 
for the ringing and talking battery feed 
wires. Each conductor is insulated 
with one or more wrappings of silk 
and cotton, which is impregnated with 
a wax compound. The serving of each 
pair of conductors is colored in ac- 
cordance with a standard code which 
makes use of five primary colors. By 
color-coding each pair of conductors 
in this manner it is a simple matter to 
distinguish the line wires at any 
station. Also, installation and testing 
are greatly facilitated. 

All cable connections at both in- 
struments and cable terminal boxes 
should be neatly fanned out in the 
above sequence, laced with linen 
twine, and shellacked to prevent fray- 
ing of the insulation. 

The power supply for these sys- 
tems may consist of separate sets of 
five or more dry cells, which are 
usually sufficient to supply operating 
current for periods of from six months 
to a year, depending upon the service 
requirements. If a source of 110-volt 
alternating current is available a tele- 
phone rectifier may be substituted for 
the dry cell battery. Rectifiers for this 
kind of service are usually of the cop- 
per-oxide, dry-plate type, with a filter 
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Partially unvulcanized 
compound of the finest 
quality is used in making 
this tape. The layers fuse 
together in a solid mass 
with ordinary finger pres- 
sure. A better tape... for 
better eee more 


OFFICES IN 85 PRINCIPAL CITIES. EXECUTIVE OFFICES: GRAYBAR BLOG., NEW YORK 











WHAT'S GOING ON IN THE PLANT 
WITH 


Noedenr-ROOT MAGNETIC COUNTERS 


These remote-indicating counters can be cen- 
trally grouped in the office . . . any distance 
from the machines or processes of which 
they’re keeping records. They are connected 
to machines with mechanically operated con- 
tacts that make and break the circuit that 
operates the counters. 
Veeder-Root Magnetic (Counters have wide utility 
. especially where it’s difficult to count mechan- 
ically. They’re easily installed and connected . 


run on dry cells, storage battery or regular lighting 
current. Write for information. 











Offices in Boston, Chicago, Cincinnati, Cleveland, Detroit, Greenville, S. C., Los 
Angeles, New York, Philadelphia, Pittsburgh, St. Louis, San Francisco, Montreal, 
Canada, Buenos Aires, Mexico City, London, Paris, Tokio, Shanghai, Melbourne 






VEEDER-ROOT INC. HARTFORD, CONN. 
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Darnell E-Z Roll 
Wheels offer a 
Durability and © 


le Efficiency which 
— make them ideal 


where Economy 
is of paramount 
consideration. 














Darnell Indus- 
trial Casters 
base their su- 
periority on a 
number of ex- 
clusive features. 
Foremost 
among these is 
the patented 
Double Ball- 
Bearing Swivel. 




























system of condensers and choke coils 
which insures transmission free from 
hum or noise. 


To Prevent Listening-In 


It should be understood that while 
systems of this type are non-interfer- 
ing to the extent that several inde- 
pendent conversations may take place 
at the same time, there is no provision 
for absolute secrecy. It is possible for 
a third person either intentionally or 
otherwise to listen in on a conversa- 
tion by cutting in on a busy line. Al- 
though this possibility is usually not 


considered objectionable in the aver- 
age business organization, it occasion- 
ally happens that a line connection 
may be desired between executives’ 
stations, over which confidential mat- 
ters may be discussed. This feature 
may be arranged by reserving one 
spare button and a pair of line wires 
between these two stations, and omit- 
ting connections at other stations. 

In a succeeding article, to appear 
in an early issue, a private automatic 
system will be described in which 
dial-type telephones are used at each 
station, with an automatic switch- 
board to establish the connections. 





REDUCED 
Accident Liability 
lind | 


Long Term Economy 


MAKE YOUR FLOORS, STAIRS AND 
WALKWAYS SAFE AND FIREPROOF 


WITH INLAND 4-WAY FLOOR PLATE 


Made by The Inland Steel Co., 38 So. Dearborn St., Chicago 


SHEETS STRIP TIN PLATE BARS RAILS TRACK ACCESSORIES 
PLATES FLOOR PLATES STRUCTURALS PILING REINFORCING BARS 











Electron Tubes Never 
Complain 
(Continued from page 68) 





filled with an inert gas, such as 
helium, must be used. 

Some controllers use high-vacuum 
amplifier tubes exclusively and can be 
applied where temperatures are no 
greater than 110 deg. F. thus meeting 
most requirements. 

Phototubes will operate in any tem- 
perature up to about 140 deg. F. Radi- 
ant heat must be avoided. Although 
the air temperature may be much less 
than 140 deg. F. the phototube cath- 
ode may be much hotter because of 
absorption of energy radiated from a 
hot body. A water cell in front of the 
phototube will absorb most of the 
heat. 

Installation of electronic power ap- 
paratus is not so fussy as with photo- 
electric devices because currents are 
heavier and circuit leakages usually 
obtained with standard wiring are not 
great enough to cause trouble. 

Timers for resistance welding ma- 
chines present a problem in the 
choice of size and installation of the 
cable. Since the current flow usually 
is not continuous, the cable need not 
be large enough to carry full current 
continuously. However, it must be 
large enough, and installed properly, 
to avoid poor regulation and over- 
heating. 

Cable size required to avoid over- 
heating is determined by the formula: 

Required Rating in Amperes = 
Imax x Per Cent Duty Cycle, where, 
Imax = the maximum current drawn 
while welding on the highest tap set- 
ting. It can be obtained from the 
manufacturer or determined by plac- 
ing an ammeter in the power line 
leads. With the electrodes clamped 
together, turn on power long enough 
to get a reading at maximum tap set- 
ting. Do not try to calculate it from 
the nameplate data. 

Per Cent Duty Cycle = the per- 
centage of time that current is flow- 
ing in the welding machine. 

Regulation is the other factor deter- 
mining selection of cable size. Always 
install cables in direct contact with 
each other, or as close as possible. A 
bus, if used, should preferably be 
interleaved. These practices tend to 
give minimum reactance. The regula- 
tion involved is at the Jmax value of 
current defined previously—not that 
based on the kilovolt-ampere rating 
of the machine. On spot welding ma- 
chines the difference between name- 
plate rating and demand may be as 
much as six to one. 

In one instance a 300-kva. genera- 
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Manufacturer's Literature 


Use this easy way to get Booklets © Catalogs ® 





Bulletins on a variety of subjects . . .. . 





Air Conditioning — Heating, Drying, 
Dust Control 
1 Air Conditioning — Bulletin 107 


gives complete description, capacity 
ratings, etc. of units for use in offices, 
factory departments, laboratories, etc. 
Designed for cooling only or complete 
conditioning. Few, if any, building alter- 
ations required to install. Can be sus- 
pended from ceiling or floor mounted— 
very compact and easy to install. Backed 
by 25 years’ experience. Clarage Fan Co. 


2 Industrial Heating —48-page catalog 

contains complete information on 
three types and thirty sizes of Grinnell 
Thermoliers. Tables of capacity, direc- 
tions for installing, etc. A complete data 
book for those interested in industrial 
heating. Also, an easy reference showing 
every type of adjustable pipe hanger and 
support made by Grinnell. Can be readily 
mounted for everyday use. Grinnell Co., 


Ing. 
3 Drying Equipment—A bulletin illus- 
trating and describing various types 
of equipment used in systems designed to 
fit individual industrial drying problems. 
Examples of methods used in a wide va- 
riety of processing industries. J. O. Ross 
Engineering Corp. 


4 Dust in Industry—‘‘Why Should You 
Provide for this fellow and pay for a 
Dust Hog’s Bill-of-Fare” is the pertinent 
question asked in a clever folder just re- 
leased. Points out the large losses due to 
dust in industry and suggests a cure. 
Write for this series. Pangborn Corp. 


5 Air Filters in Industry—A book de- 

scribing the ten major applications 
of air filters in industry with engineering 
material necessary to help plan filters for 
specific purposes. Filtering is discussed 
under two general classifications; filters 
for atmospheric dust, and filters for proc- 
ess dust. American Air Filter Co., Inc. 


Brushes, Cleaning Material 
5 Metal Cleaning—An illustrated 


folder on the cleaning of metal and 
other surfaces. It covers the safe and 
easy cleaning of machinery, motors and 
chassis; tank cleaning of dismantled parts; 
car, truck and bus body washing; pre- 
cleaning of metal; etc. Magnusol takes 
the “cling’’ out of dirt, grease and oil. 
Magnus Chemical Company. 


7 Brushes—Catalog No. 190 includes 
several charts which simplify the se- 
lection of paint and varnish and wire 
wheel brushes. It has proven a big hel 
to Industry in specifying the right Sno 4 
for the job in both maintenance and pro- 
uction work. Profusely illustrated, it is 
well keyed and indexed for easy reference. 


Osborn Mfg. Co. 


Buildings, Materials and Equipment 


8 Roofing Specifications — Specifica- 

tion Book for pitch and felt roofs, 
waterproofing and insulation. Also, Tar- 
mac Handbook with tables and specifica- 
tions for various types of Tarmac highway 
paving. And, Pressure Treated Timber 
Book describing treating methods, appli- 
cations and advantages of preserved tim- 
ber. Koppers Company. 


q Roof Decks—Bulletin gives essential 
information for the owner, engi- 
neer, architect and builder with instruc- 
tions for estimating Milcor roof deck, 


Check and mail the card below for literature desired. Postage paid. No obligation. 


construction details, suggested architects 
specifications and a table for safe loads. 
Milcor Steel Company. 


10 Floor Armoring—New 1|2-page book 
shows how floor maintenance ex- 
pense can be eliminated at low cost. 
Illustrates many installations of Acme 
Floorsteel which are preventing the de- 
velopment of holes and ruts in industrial 
floors, loading platforms, docks, etc. De- 
scribes easy, economical installation of 
one-piece rolls in new or existing build- 
ings. Acme Steel Company. 


] Maple Flooring Specifications and 

Performance Facts—A.1.A. file size 
folder containing grating rules, standard 
specifications which include data on lay- 
ing and finishing floors, wearing qualities, 
and thickness qualities. Also illustrated 
folder prepared for the convenience of 
builders and engineers when discussing 
flooring grade requirements. Maple Floor- 
ing Manufacturers Association. 


1 Floor Maintenance—New literature 

describes and illustrates the various 
floor machines and mop trucks (35 dif- 
ferent models), waxes, powders, sealers 
and accessories. Provides an answer to 
every floor preservation, sanitation and 
maintenance problem. Finnell System, Inc. 


1 Fence Facts—A new booklet illus- 
trating and describing chain link 
fence in a variety of styles and four dif- 
ferent metals for every type of fencing in- 
stallation. Also wrought iron fence in 
various beautiful styles. A concise hand- 
ling of information for those wanting facts 
about fence. Page Fence Association. 


1 4 Spray-Painting and Finishing System 

—Catalog “ID” covers in condensed 
form, complete standard spray-finishing 
equipment for industrial use. Included are 
Spray Guns, Material Containers, Paint 
Circulating Systems, Hose and Hose Con- 
nections, Air and Fluid Regulators, Dry 
and Water Wash Exhaust Systems, Ex- 
haust Fans, Air Compressors, Finishing 
Room Accessories and Portable Outfits for 
maintenance painting. The ‘DeVilbiss 
Company. 


1 Fire Extinguishers—Revised bulletin 

No. 481 contains latest information 
on Lux carbon dioxide portable fire ex- 
tinguishers. For use against electrical, 


flammable liquid and other industrial fire 
hazards. Describes portable extinguishers 
from 2 pound to 100 pound sizes. Walter 
Kidde & Co., Inc. 


16 Repair Concrete to a Feather Edge 
—lllustrated literature describes 
unique advantage of a durable, inexpen- 
sive material for repairing holes, ruts and 
broken concrete floors. Made with cellu- 
lose, it is easily applied, ready for use 
overnight and stands up under heaviest 
trucking conditions. For use indoors or 


out ... for patches or over an entire 
area. Flexrock Co. 
Cameras 


17 Speed Cameras and Accessories— 
Folders provide full description of 
low priced Argus speed cameras, printers, 
projectors and other photographic accesso- 
ries. Specifications, prices, dimensions 
and shipping weights are given. Names of 
nearest dealers who will demonstrate this 
equipment without obligation included 
with folders. International Research Corp. 


Electrical Equipment 


1 Motor Selection—Recent literature 

covers a wide range in types and 
sizes of electric motors. How to select 
fractional horsepower motors; a complete 
description of integral horsepower motors 
and generators, including squirrel cage, 
wound rotor, automatic start, polyphase, 
direct current and generators and motor 
generator sets with size range 4 to 600 
horsepower. Century Electric Company. 


1 Motors—New bulletin 1165A illus- 

trates and describes the latest design 
and characteristics of bracket bearing 
type synchronous motors. Space given to 
control equipment suitable for this type 
of motor. Includes interesting discussion 
with vector analyses of the use of syn- 
chonous motors for power factor improve- 


ment. Allis-Chalmers Mfg. Co. 


20 Motor Application—Complete de- 
tails given in bulletin AEB40i.10 
on a complete line of motors for applica- 
tion to all kinds of machinery. Ball-bear- 
ing motors—especially advantageous for 
all drives where absolute dependability is 
essential. Standard open Type Q and 
Type H motors offered with modifications 
to meet special torque and starting cur- 
rent requirements. Fairbanks, Morse & 
Co. 
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91 Gear-Motors—Types, ratings, appli- 
cations, construction features, and 
selection of gear-motors are explained in 
a 12-page publication, GEA-1437C. Both 
fractional- and integral-horsepower units 
are included, with output-shaft speeds of 
from 6 to 600 rpm. Another publication, 
GES-1492, pictorially outlines the manu- 
facture and uses of G-E Pyranol capacitors 
for power-factor improvement. General 
Electric Company. 


9 Universal Trol-E-Duct—40-page bul- 

letin describing flexible electrical 
distributing system for lights and portable 
tools, and 12-page brochure, “How to 
Mobilize Lighting and Power Outlets with 
Trol-E-Duct.”” Also, 88-page catalog of 
Safety Switches, Lighting Panels, distribut- 
ing Panels and miscellaneous electrical 
distribution equipment. Bull Dog Electric 
Products Co. 


9 Heat and Flameproof Wires, Cables 
and Cords—Catalog No. 10-D illus- 
trates a complete line of asbestos insulated 
heat resisting wires, cables and cords. 
Contains detailed and useful information 
on characteristics, tests, specifications and 
applications. Rockbestos Products Corp. 


9 Modern Inter-Phone Systems—Sev- 
enteen different systems of interior 
telephones are described in this 48-page 
booklet which is completely illustrated and 
contains specification suggestions. One of 
these systems will meet every interior tel- 
ephone need from the simplest two-station 
system to that required by a large indus- 
trial plant. Graybar Electric Co., Inc. 


Industrial Rubber Products 


9 Rubber Putty—lIllustrated folder de- 

scribes Plastikon Putty, a rubber- 
base putty which has many applications in 
the industrial field because of its non- 
hardening, corrosion and water-resisting 
properties. Mechanical Rubber Goods Div., 
B. F. Goodrich Co. 


9 All Types of Hose—A full line of 

industrial rubber hose is described 
in the Thermoid Industrial Rubber Prod- 
ucts Catalog, pages 9 to 16 ermoid 
Industrial Belting, Packings, and Brake 
Linings are described in the same cata- 
log. Thermoid Rubber, Division of Ther- 
moid Company. 


9 Industrial Rubber Goods—‘‘Guide to 
selection of belting, hose and other 


rubber products,” a 23-page illustrated 
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catalog describing over 50 items which 
are widely used in indusry. Mechanical 


Rubber Goods Div., B. F. Goodrich Co. 


Instruments, Meters 

98 Indicating Pyrometers—New 8-page 

bulletin describing indicating pyrom- 
eters of the mono-pivot type, portable in- 
dicating pyrometers, and resistance ther- 
mometer indicators. Principles of the 
mono-pivot movement are given, as well 
as details of instrument construction and 
application data. A complete section de- 
scribes specially equipped temperature in- 
dicators applicable to air conditioning, 
refrigeration and space heating. The Fox- 
boro Company. 


99 Electrical Instruments—Catalog No. 
12 describes general background of 
experience behind the Weston nameplate. 
Illustration and short description of all 
Weston instruments, ranging from port- 
able precision to switchboard, is cross in- 
dexed with detailed analysis of each type 
in back of catalog. Details give accuracy, 
dimensions, scale, price, etc. Completely 
indexed for easy reference. Weston Elec- 
trical Instrument Corp. 


Lighting 

3 Mercury Light for Better Sight—1 2- 

page booklet describing new “‘com- 
bination” lamp and its use in industry. 
Arrangement of incandescent lamps with 
respect to the Cooper Hewitt tube blend- 
ing light output to give a daylight effect, 
is indicated by views of the unit. Infor- 
mation for computing proper spacing of 
combination lamps to obtain any desired 
illumination level is given. General Elec- 
tric Vapor Lamp Company. 


Lubrication 
31 Lubrication for Industry—Important 
new literature covers specific uses 
and applications of Pyroil in connection 
with all types of industrial operations, in- 
cluding that of Diesel engines. Extremely 
interesting and important test figures are 
given showing efficiency under varying 
conditions. Pyroil Company. 


32 Selecting Lubricants — A 20-page 
manual, illustrated, provides a prac- 
tical guide to the selection of the correct 
lubricant for plain and antifriction bear- 
ings, open bearings, and gears, according 
to types of machinery. Contains also in- 
formation on causes of bearing failure, 
grooving of bearings, changes in gear con- 
struction, and handling of greases. Alemite 
Division, Stewart-Warner Corporation. 
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3 3 Lubrication Problems—Monographs 

show how to reduce costs or in- 
crease production with correct lubrica- 
tion of the following: “Steam Turbines”; 
“Steam Engines’’; “Diesel Air Compress- 
ors’; “Coal Handling Equipment”; “‘Re- 
frigeration Equipment’; “Diesel Engine 
Bearings’; “Paper Mill Machinery”; “The 
Lubrication Engineer.’’ Standard Oil Com- 
pany (Indiana) 


3 Lubrication—Booklets written for 
the practical Engineer or Oper- 
ator on the following subjects: Ball and 
Roller Bearing Lubrication; Cotton Con- 
ditioning with Texspray Compound; Diesel 
Operation—Fuel and Lubricants; Relation 
of Lubrication to Efficient Paper Mill 
Operation; Rock Drills—How to Keep 
Them Functioning Properly; Selection of 
Lubrication in Mechanical Refrigeration 
and Texaco Crater Compound. Texas 
Company. 


3 Flex-O-Matic Lubricating System— 
Catalog No. 65, a twelve page illus- 
trated booklet, contains complete infor- 
mation on the Lincoln Flex-O-Matic Lu- 
bricating System. Lincoln Engineering 
Company. 


3 Forcefeed Lubricating System—Lat- 
est bulletin gives interesting glimpse 
of the widespread industrial use of this 
advanced lubrication method. Types are 
“High-Pressure,” “Continuous” and “One- 
Shot.” All manufactured according to the 
Bijur automatic centralized forcefeed lub- 
ricating system. Bijur Lubricating Corp. 


Materials Handling 
OZ Redler Conveyor Elevator—40-page 


book, printed in two colors, giving 
complete details on this radically new 
type of conveyor which causes practically 
any dry pulverized, granular or small 
lump material to flow through a totally 
enclosed casing wherever it leads—hori- 
zontally, vertically or around curves, The 
material is handled cleanly and so gently 
there is no dust or breakage. Drawings 
and tables give complete details on op- 
eration, sizes, capacities and power re- 


quired. Stephens-Adamson Mfg. Co. 


38 Antifriction Bearing Hoists—Cata- 
log No. 126. 16-page booklet, com- 
pletely illustrated, giving typical installa- 
tions, specifications and structural designs. 
Also gives in tabulation form, range of 
ratings and capacities, as well as engineer- 
ing data for various styles of hoists to 
meet specific needs. Shepard Niles Crane 
and Hoist Corp. 


BQ Overhead Track Systems—Catalog 
No. A-64 profusely illustrated with 
instaHation photographs describes the de- 
sign, quality, safety factor and durability 
of Tru-Tred track. A track for every con- 
dition. Numerous pages show clamps, 
brackets, switches, safety baffles and turn- 
tables used. A typical example of the en- 
gineering service offered with this track 


system is shown. Richards-Wilcox Mfg. Co. 
40 Truck Cranes—New bulletin Llag 


describes sizes, types of P & 

truck-mounted cranes and excavators. Il- 
lustrations of uses in structural steel erec- 
tion, magnet handling, clamshell work, 
power shovel duty. Full page photo- 
graphs describing entire mechanism of 
truck cranes, with condensed specifications 
and clearance diagrams give interesting, 
usable information on truck-mounted ma- 
terials handling equipment. | Harnisch- 
feger Corp. 

(Continued on next page) 
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4 Industrial Trucks and Cranes—Pro- 

fusely illustrated catalog No. 50 gives 
general specifications on elevating, hy-lift, 
fork, platform and_ specialized trucks; 
tractors and cranes. Uses and advantages 
of each type included with capacity table, 
diagrams and action photographs. Loca- 
tion of sales representatives also listed. 


Baker-Raulang Co. 


4 Industrial Truck Batteries — Folder 

describing briefly new type Exide- 
Ironclad battery for modern industrial 
trucks 20,000 to 30,000 pounds capacity. 
Of particular interest to men in plants 
where large size, high load capacity elec- 
tric trucks are used. The Electric Storage 
Battery Company. 


4 Caster and Wheel Manual—A 192- 

page manual, completely illustrated, 
giving every possible sort of information 
desired by users of casters, glides, or 
wheels. The widest range of sizes and 
types of casters and wheels is offered. 
Darnell Corporation, Ltd. 


4 4 Industrial Balloon Tires—Pamphlet 

describes General Jumbo Junior in- 
dustrial balloon tires. Jumbo Junior tires 
are straight side, demountable, with re- 
movable inner tubes. They are available 
in all sizes from 8” to 24” in diameter and 
capable of carrying a load of from 180 
pounds to 1,500 pounds. General Tire 
and Rubber Company. 


Mechanical Power Transmission 


4 Tannate Belting—8-page folder on 

“Wise Belt Buying” contains helpful 
suggestions about the savings and extra 
production that may be expected from 
correctly engineered flat belt installations. 
Also, a descriptive folder for the Purchas- 


ing Agent's file. J. E. Rhoads & Sons. 
46 Silent Steel Gears—Fully illustrated 


bulletin describing laminated con- 
struction and operating advantages of 
these modern type gears. They provide 
strength as well as quietness and give sev- 
eral times the life of non-metallic gears. 
Details of blanks, horsepower ratings, di- 
rections for machining, price lists, etc., 


included. John Waldron Corp. 


47 Roller Chains—An outstanding 174- 
page data book No. 1757 on Silver- 
link roller chains and sprockets for both 
power transmission and conveyor work, 
giving engineering data, formulae, 
strengths, dimensions list prices, and in- 
cluding many new chains, with a section 
on stainless steel and bronze chains. 
Link-Belt Company. 


48 Motor and Speed Reducer—40-page, 
2 color, illustrated Bulletin No. 
MR-38. The Philadelphia MotoReduceR 
a combined motor and speed reducer for 
individual drive, is completely described 
and pictured in industrial applications. 
Complete specifications are shown in table 


form. Philadelphia Gear Works. 


4 A Bearing Metal for Every Need— 

New pocket-size 16-page booklet de- 
scribing how three scientifically alloyed 
bearing metals now meet most industrial 
requirements. Also contains useful tech- 
nical data and valuable tips on proper 
melting and re-casting of bearing metals. 
The Eagle-Picher Lead Company. 


50 Speed Changers—New Bulletin 1266 
on a brand new product in the 
field of variable speed transmission. Illus- 
trates and describes this compact type, 
totally enclosed unit adaptable to a wide 
variety of applications in many industries 
and built in ratings up to 33 horsepower 
with ratios as high as 3-34 to |. Texrope 
Division, Allis-Chalmers Mfg. Company. 


5] Chain Drives—Bulletin No. 49 gives 


engineering information and data on 


Manufacturer's Literature (Cont) 


chain drives. Features ease of installation, 
low cost, efficiency and long life. Numer- 
ous illustrations, tables and diagrams show 
design, types, horsepower ratings and com- 
ponent parts. Also, Silent Chain Drive Se- 
lector which takes ‘“‘mystery”’ out of selec- 
tion of silent chain drives. Morse Chain Co. 


Packaging—Shipping 

59 Shipping Savings—On all kinds of 

products and all types of packings 
are described and illustrated in a |6-page 
booklet. Authentic comparative cost data 
shows how savings from 10% to 40% are 
made possible by the use of the Acme 
Steelstrap System. Acme Steel Company. 


53 Packaging—A number of useful and 
practical booklets on packaging and 
bottling methods. Among these are the 
Packaging Workbook and Bottling Work- 
book—two rather complete discussions of 
the problems involved in package produc- 
tion methods. Also available are a limited 
number of recent issues of the house or- 
gan, ‘“‘Packaging.’” Pneumatic Scale Corp. 


Portable Tools—Abrasives 
5 Portable Electric Tools—A new il- 


lustrated catalog, just off the press. 
Contains complete specifications and in- 
formation about portable electric saws, 
drills, disc sanders, belt sanders, hand 
grinders, bench grinders, blowers and 
floor sanders—with illustrated examples 
of how they can save you money. 56 
pages. Sent free, without obligation. 
Skilsaw, Inc. 


5 Selecting Grinding Wheels—How to 

select the proper grinding wheel 
for any job described clearly and com- 
pletely in 60-page booklet entitled, 
“Grinding Wheel Information and Selec- 
tion.”’ Gives full details about various 
abrasives and bonds and also contains a 
16-page table of specific wheel recom- 
mendations for different materials. Nor- 
ton Company. 


Pumps, Valves, Packings 


5 Pumps—Bulletin 210 gives com- 

plete information and data on new 
line of ball bearing, high efficiency pumps 
for general service. Capacities from 5 to 
1800 GPM. Also, bulletin 208 on “‘Close- 
Cupld”’ centrifugal pumps, combining 
pump and motor in a single compact unit. 
For use in all kinds of industrial service. 
Goulds Pumps, Inc. 


5 Centrifugal Pumps—New 50-page 

well illustrated, general centrifugal 
pump bulletin No. 1651-A covering all 
types in this company’s manufacture. 
Shows many new and interesting installa- 
tions of pumps for general service. Also, 
for city water works, mine pumping, sew- 
age pumping, and new designs for high 
pressure, high efficiency boiler feed pump- 
ing. Allis-Chalmers Mfg. Co. 


5 Check Valves—New, illustrated 

booklet, ‘“‘Checking up on Check 
Valves,” helps in selecting the correct 
check valve for the service you require. 
Shows the many different types of check 
valves . . . how they operate . .. and 
tells why choice of type is all-important 
to assure efficient and economical service. 
Crane Co. 


5 Packings — Illustrated folders on 

Garlock Bitan Leather Packings, 
Garlock Chevron’ Packings, Garlock 
Guardian Gaskets, Garlock Plastallic Pack- 
ings, etc. The Garlock Packing Company. 


Safety—Liability Insurance 
6 Liability Insurance—New booklet 


will be helpful in selecting company 
to carry workmen's compensation and 
other liability insurance. ‘Our Savings 
Are Your Profits” describes principles un- 
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derlying three opportunities to profit by 
insuring with America’s oldest liability 
insurance company. Accident prevention, 
medical rehabilitation, claim service ex- 
plained; also 20% dividend record. Amer- 
ican Mutua! Liability Insurance Co. 


a Eye Protection—Two informative 

pieces of literature of value to all 
concerned with industrial safety programs. 
“Eye Protection Guide’ lists eye hazards 
and describes the proper eye protection 
for each hazard. “‘How To Fit Goggles” 
may be posted on bulletin boards for the 
information of workers. American Opti- 
cal Company. 


Sanitary Equipment 
5 Washing Facilities—Group sinks or 
wash fixtures that save space and 
water, and provide running water for 
each person, are described in Bulletin 
937. The circular washfountains provide 
for ten persons at one time. Another 
section shows Group Shower Baths which 
are complete units of 3 or 5 stalls each. 

Bradley Washfountain Company. 


Scales 


8) Scales—Automatic Precision Batch- 

ing Scales with Electric eye and 
electro-mechanical interlocking control of 
weight of ingredients and sequence of 
batching. Operation of complete line il- 
lustrated and described in new Bulletin 
385. Also complete line of industrial 
scales including truck and track types. 
Buffalo Scale Company. 


Screens—Shakers 
6 Screens and Shakers—Bulletin 25 


illustrates new, improved line of 
high efficiency Ajax Vibroplane Screens 
for extremely close separations, larger 
capacity and freedom from blinding. Pro- 
vides ‘“‘laboratory” quality on production 
basis. Ajax-Shaler Shaker self-contained 
reciprocating drive described in Bulletin 
21. Ajax Flexible Coupling Company. 


Shop Equipment—Tools 


8 Steel Benches, Drawers, Tool Stands 

—Two bulletins describing all types 
of new designs, includes steel work 
benches, bench legs, bench drawers, tool 
stands, welded steel stools, foremen’s 
desks, welding tables, locker room 
benches and chairs for all types of in- 
dustrial installations. Standard Pressed 
Steel Co. 


6 Hand Tools for Maintenance and 

Production—Spiral screw drivers, all 
sizes, with or without spring in handle. 
Rigid screw drivers that won't bend, break 
on the edge, or turn in handle. Vises 
for continuous production, carrying work 
from bench to machines. Hand drills with 
ratchet movements. Ratchet tap wrenches. 
Illustrated with action pictures in ““Yan- 


kee’ Tool Book. North Bros. Mfg. Co. 


Steels 
67 Certified Steels—Complete listings 


and descriptions of Ryerson’s large 
stock of Certified Steels and allied prod- 
ucts are included in the company’s Stock 
List. Other helpful literature includes: 
Data Book for Steel Users, the profusely 
illustrated story of Certified Steels, and a 
very recent publication which gives inter- 
esting data on Timken Quality Tubing. 
Joseph T. Ryerson & Son, Inc. 


6 Ledloy Steel—Bulletin explains new 

lead-bearing steel with case studies 
showing cutting speeds never possible be- 
fore. This new, faster machining steel of- 
fers all advantages to be had in any Open 
Hearth analysis. Increases production up 
to 4 or more wherever extensive machin- 
ing operations must be performed. Inland 


Steel Co. 





tor was used to operate two 75-kva. 
spot welders and a 25-kva. seam 
welder. If the three machines were 
operated simultaneously, the actual 
demand would likely be 325 to 450 
kva. Since a standard generator has 
about 40 per cent regulation from no 
load to full load, it would in this case 
be 40 to 60 per cent. 

It is little wonder that faulty opera- 
tion was obtained, because sometimes 
the machines were operated simulta- 
neously, sometimes not, which re- 
sulted in a 20 to 30 per cent variation 
of current between succeeding welds. 

A common source of trouble is ap- 





plication of too-small apparatus when 
the tubes carry the load current. 
Tubes do not have much thermal ca- 
pacity and hence cannot be over- 
loaded for long without damage. They 
do not give warning of impending 
failure by odor or appearance: dam- 
age usually is done before any evi- 
dence appears. For this reason it is 
necessary that the maximum current 
and duty cycles be accurately known 
and the apparatus chosen accord- 
ingly. 

In many cases fuses or breakers can 
be used to protect the tubes. 

Practically all electronic power ap- 
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Worthington Storage Type Deaerating Feedwater Heater with copper- 
bearing steel shell... capacity 1,200,000 Ib. per hour... storage capacity 
7,560 gallons. This heater... one of the largest of its type in the world 
...is being installed by a prominent utility. 


WORTHINGTON DEAERATING FEEDWATER HEATERS 
will produce the maximum obtainable feedwater 
temperature from the heating steam. 


Also... by removing free oxygen from the 
feedwater... they 


@ Increase boiler efficiency 
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@ Reduce boiler repairs 
@ Reduce boiler cleaning 
@ Prolong life of both boiler and piping 


ORTHINGTON Feedwater Heaters are built to meet 
individual plant requirements. There is a type and 
size for every condition...and the services of experi- 
enced Worthington engineers are available fora study 
scence of any feedwater problem. 


STEAM CONDENSERS ANDO 
AUXILIARIES 


STEAM-JET EJECTORS 
PORTABLE COMPRESSORS AND 
AIR TOOLS } 
For street... trench .. conduit service | 
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LIQUID METERS 
e 


WORTHINGTON PUMP AND MACHINERY CORPORATION 
General Offices: HARRISON, NEW JERSEY 
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paratus requires more than natural- 
draft air circulation for cooling. Units 
using tubes with ratings up to about 
25 amp. average depend either on 
natural or forced air draft for cooling. 
Above this rating, water cooling is 
usual. When air cooling is used, free 
circulation must be permitted; avoid 
“burying” the unit so that circulation 
is not possible, or locating it where 
ambient temperatures are excessively 
high. Follow instructions carefully. 

Cooling water must be free from 
acid, scale, oxygen, dirt, and foam. 
Recirculated water is likely to be un- 
desirable unless kept clean. Foam 
forms gas next to the surface to be 
cooled and prevents normal heat 
transfer. Always use a strainer on the 
intake side. 

Water-cooled apparatus usually is 
provided with a water pressure relay 
on the input side of the cooling sys- 
tem to prevent tube operation if the 
water fails. Less frequently a differen- 
tial pressure relay or water flow relay 
is also used to protect against the 
possible stoppage of the outlet side. 


Regulator Problems 


As a class, regulators are different 
from other apparatus because they 
operate only in connection with the 
machine controlled. Hence, they pre- 
sent many special problems of appli- 
cation, installation, and maintenance. 

Voltage and speed regulators usu- 
ally are associated with other control 
apparatus and are mounted with it 
on standard panels or switchboards. 
Installation is little different than for 
other control panels. 

Register and slitter regulators usu- 
ally are installed on new bag, pack- 
aging, or slitting machines by the 
machine manufacturer. 

Application of regulators to ma- 
chines already installed requires de- 
liberation and patience. The regulator 
manufacturer will have to ask many 
questions and may make guarantees 
which seem evasive because there are 
many factors over which he has no 
control and in many cases cannot 
evaluate when quoting the equipment. 

Installation of such equipment 
often involves considerable experi- 
menting and adjusting both of the 
regulator and the machine before 
proper performance can be obtained. 
This is because the characteristics of 
machine and regulator are so interre- 
lated that actual operation is the only 
satisfactory test. When possible, have 
the manufacturer provide assistance 
in making initial adjustments. 

(In a succeeding article, to appear 
in an early issue, maintenance and 
procedure in locating trouble in in- 
dustrial electronic apparatus will be 
discussed.—Ed. ) 
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NO LABOR 
COST HERE! 





HOW TO PUT IDLE TIME TO WORK 


This photograph shows the milling and drill- 
ing of an overarm for a scroll saw. The 
operator loads the arm in the milling ma- 
chine, starts the first cut, then loads a pre- 
viously milled arm into the special drilling 
fixture set beside the milling machine and 
drills four holes in the arm. By the time 
this operation is completed the first cut is 
finished on the milling machine. The arm 
on the milling machine is then indexed for 
the second cut, and, while this cut is being 
made, the operator transfers the drilled arm 
to another Delta drill and taps two holes. 
The drilling and tapping operations are done 
during the time that the operator would 
otherwise be idle—so these operations cost 
nothing for labor! 


The portability and adaptability of Delta 
drill presses, which enable them to be set 
up alongside another machine to utilize idle 
time, are only two of the many advantages 
offered by this low-cost high-efficiency 
equipment. 


Let us tell you more about how Delta Drills 
will save money in YOUR plant. 


Delta Mfg. Co. 


600-634 E. Vienna Ave. 
Milwaukee, Wisconsin 












SUCCESSFUL 


COMPANIES ELIMINATE 
FLOOR MAINTENANCE COSTS 





MILLER DAIRY PRODLC TS COMPANY 




















WITH ACME HEAVY-DUTY 
FLOORSTEEL 


You don’t have to put more and more 
money into your floors to keep them safe 
and usable. Take a tip from the hundreds 
of companies who have made important 
savings by installing Acme _ Floorsteel. 
“We will gladly recommend Acme Floor- 
steel to anyone desiring to install a perma- 
nent floor that will stand hard traffic and 
wear,” is typical of the many letters re- 
ceived proving complete satisfaction. Let 
our representative show you his file of per- 
formance records and tell you how easily 
and economically you, too, can eliminate 
unnecessary costs. 


Acme Floorsteel is easy to install in new 
buildings or existing structures. Imbedded 
flush with the surface in concrete, asphalt 
or other suitable material, it reduces sur- 
face wear to a minimum. Holes and ruts 
cannot develop. The small mesh “mush- 
rooms” slightly under rolling loads and 
actually becomes stronger with use. 


Inspect a sample of this floor armoring 
and you will see why it makes lasting 
Mail the coupon today. 


floors. 
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Acme Steel Company 
2831 Archer Ave., Chicago, III. 
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ACME FLOORSTEEL s 
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[] Send free sample section of ACME 5 
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Training, at $50 
per Man 


(Continued from page 65) 





Last Christmas we went before the 
classes, just in the individual groups 
which regularly meet together and 
are small enough and well enough 
acquainted for free questions and 
discussion, and explained that while 
we should like nothing on earth so 
well as to pay a liberal bonus, this 
management had inherited an accu- 
mulation of loans which require pre- 


cisely so many dollars a year in inter- 
est and principal repayments, that we 
are therefore paying more dollars in 
interest than the Whoosiz Corporation 
is paying out in bonuses, and that 
there seems to be nothing we can do 
about it until we get the bank loans 
down to the point where interest 
charges are not so high. 


One of the Facts of Life 


The worker-students caught on just 
as quickly as anyone else could. They 
went out through the departments and 
told the facts. Our people seemed re- 
gretful that there was no bonus—so 











In conveyors, as in every 
other machine product, 
there are no bargains. A 
bargain buyer gets just 
what he pays for, nothing 
more, and sometimes, less, 
for even the inferior prod- 
uct must showits producer 
a profit. To the other 
type of buyer — the one 
who insists on getting the 
most for his material mov- 
ing dollar — the one who 
measures the worth of his 
equipment by its ability to 
unfailingly and economi- 
cally do its job throughout 
long years of grueling 
service, Webb offers su- 
perior conveyor equip- 
ment, engineered to meet 
his especial problem — 
without the price penalty 
so often associated with 
leadership. 





CHAIN CONVEYOR 


JERVIS B. WEBB 
COMPANY 


Con veyor Engineers 
and Manufacturers 
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8951 Alpine Avenue 
DETROIT, MICHIGAN 
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was the management—but accepted 
it as one of those unfortunate facts 
that life presents to all of us at times. 

Something more than two years 
ago, when this educational program 
was only a set of plans, our employ- 
ees knew no more about our business 
than do most factory workers—per- 
haps even less, for we make a rather 
oddly assorted variety of parts that 
go into products bearing other peo- 
ple’s brand names, and it was more 
dificult for the employee’s imagina- 
tion to follow such component assem- 
blies into consumption than it should 
be for a flour-mill worker or a cash- 
register machinist or an automobile- 
body upholsterer. 


Now They Know 


Today, our people know more about 
our business than do the wage earn- 
ers in any industry with which I am 
familiar. They asked a few halting, 
timid questions in the early stages, 
and when they got full, frank, un- 
grudging answers their minds began 
roaming through a thousand and one 
complexities of our manufacturing, 
our financing, our sales and trade 
practices. They asked these ques- 
tions; we gave them the full facts— 
we honestly believe that they will be 
much more cooperative and less likely 
to hearken to fallacies when they 
know exactly what is what. and why. 

Mind you, we give complete and 
absolutely truthful answers. We 
answer with 100 per cent assurance 
that our answers will be_ believed. 
Obviously, even one misstatement or 
colored set of facts would be enough 
to shake the workers’ confidence in 
us, and rightly so. It is our responsi- 
bility to see that we answer accu- 
rately and frankly. 

We are, then, in the situation today 
where our workers are being as- 
sisted to develop their abilities to 
maximum capacity. From this devel- 
opment we are profiting, both by the 
immediate benefits of having ability 
recognized and rewarded. and also by 
the even greater future benefit of 
having in reserve a force of com- 
petent people able to step into bigger 
shoes than they now fill—and mean- 
while doing better work than they 
could be expected to do otherwise. 

As byproducts we have learned a 
great many ways in which to make 
our employment more pleasant and 
acceptable to our people. They have 
learned more about us and our prob- 
lems than anybody ever expected they 
would. And, in a world where mutual 
understanding and_ tolerance are 
more precious than rubies, our em- 
ployees and our management have at 
least made a start in the right direc- 
tion, to the profit of all of us. 

















The Gears That Insure 
= both Strength 


and \ilence! 
WALDRON Laminated 


= 
Sra Gears 


WITH THESE ADVANTAGES 


Assurance of much longer quiet operation. Because 
life than that of any non- loading is normal to these 
metallic gear because they steel laminations, tooth 
are All Steel and provide a__ breakage is practically elimi- 
Tooth Profile that will not nated. Here are Quiet Gears 
deform to cause rubbing or that cut and hold a true 
wear. The steel laminations strong Keyway — the only 
reduce noise vibration and gears that give you both 
afford cushioning to insure Strength and Silence. 





Write for Catalog No. 71 giving sizes, 
ratings, prices—Gears and Blanks. 


JOHN WALDRON Corp. 
NEW BRUNSWICK 


NEW JERSEY 
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It Must NOT 





HE rotor of every Fairbanks-Morse motor 

must prove itself in dynamic balance. Com- 
plete with shaft and bearings, each rotor is spun 
while suspended free to swing. With a scriber, 
the inspector makes certain that it does not swing 
as it spins. 

Every process in the manufacture of F-M motors 
is subject to the same relentless vigil. Each motor 
must pass a multiplicity of tests . . . not just an 
occasional motor. These rigid standards in our 
plant mean extra years, extra service in yours. 
Write Department 30, Fairbanks, Morse & Co., 
600 S. Michigan Ave., Chicago, II]. 35 branches 
at your service throughout the United States. 


7435~EA40.142 
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DIESEL ENGINES REFRIGERATORS 


i 
PUMPS RADIOS ‘ge aN 

ELECTRICAL MACHINERY WASHERS E } 

FAIRBANKS SCALES FARM EQUIPMENT S =/ Tors 
RAILROAD EQUIPMENT STOKERS 

WATER SYSTEMS AIR CONDITIONERS e) 














TRADE bound, edge-grain, continuous - strip 
maple flooring.—Robbins Flooring Co., 

Rhinelander, Wis. 
Materials Handling — Folder, on 


LITERATURE 


equipment for materials handling in 
foundries.—Chain Belt Co., Milwaukee. 


Beari Fold telli f Materials Handling—Folder No. 323, 
: gr gy A older, telling of measures showing materials handling equipment 
- en to ag quality of self-sealed designed to give greater safety in han- 
“oman — Norma-Hoffman Bearings dling _materials—Lewis-Shepard Co., 
— ee pervs Siac ike 280 Walnut St., Watertown, Mass. 
Dus ollectors—Bulletin No. 79, on Melting Pot—Folder, on “Junior” elec- 
Oil Froth” wet dust collectors.—The tric solder and melting pot.—The New- 
C. O. Bartlett & Snow Co., Cleveland. ton Junior Corp., 151 Court St., New 
ng ge ee ee ed on Haven, Conn. 

rol-E-Duct flexible method of wiring. Motor—Bulletin GEA-2026A, on a.c. 
—Bull Dog Electric Products Co., 7610 brake-motor rated to 50 ft.-lb. torque. 
Jos. Campau Ave., Detroit. —General Electric Co., Schenectady, 
Electrical Fittings—Bulletin No. 1022, New. 
on outlet and switch boxes, conduit Motor 
fittings, ete—Appleton Electric Co., P 
1701-29 Wellington Ave., Chicago. 
Maple Flooring—Folder, on _iron- 


HOW DO YOU 
BUY STEEL? 


Purchasing management formerly placed orders for sieel on 
a price and shipment basis on the assumption of standard quality. 
However, with automatic processes and higher speeds, greater 
strains, etc., much closer uniformity is noi only desirable, but often 
absolutely essential in securing faster factory schedules and lower 
production costs. 

Anticipating this situation, Ryerson turned all old stocks, 
tightened specifications, and made inspections more rigid. 

Only whole heats of alloy steel in narrow range analyses are 
selected for stock. Bars from every heat are analyzed and actually 
heat treated. Data sheets showing exact analysis and heat treat- 
ment resulis are sent with every order as a guide to securing the 
best heat treatment results. In addition, Ryerson certifies to the 
uniform high quality of every steel product. 

Never before has any such quality control been attempted by 
a steel service organization. But the results are well worth the 
effort. Manufacturers are reporting savings in time, reduction in 
spoilage and lower costs. The safety facior is also an important 
consideration. 

Since this higher uniform quality can be purchased without 





Bulletin No. 142, showing the 
Klosd motor.—Sterling Electric Motors. 
—Telegraph Road at Atlantic Blvd., Los 
Angeles. 








increase in price, we believe it will pay you to concentrate | 


with Ryerson. Remember the steel is in stock and shipment is 


immediate. 


If you do not already have a copy, we will be pleased to send you our 
illustrated book completely describing the Ryerson Certified Steel Plan. 


Joseph T. Ryerson & Son, Inc. 
Plants at: Chicago, Milwaukee, 
St. Louis, Cincinnati, Detroit, 
Cleveland, Buffalo, Boston, 
Philadelphia, Jersey City. 






STEELS 
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Packing—Manual on mechanical pack- 
ings.—Linear Packing & Rubber Co,, 
Inc., State Rd. and Levick St., Tacony, 
Philadelphia. 

Paint—Booklet, covering line of 
paints for interiors, exteriors, fioors, 
and equipment.—The Skybryte Co., 
Cleveland. 

Pipe—Handbook, with section on hy- 
draulics and description of manufacture 
and application of wood pipe.—Nationa] 
Tank and Pipe Co., Portland, Ore. 

Plumbing—Bulletin, on plumbing and 
sanitary equipment.—Crane Co., 836 
South Michigan Ave., Chicago. 


Presses and Shears—F older, on 
presses, shears, and machines for sheet 
metal working.—Niagara Machine & 
Tool Works, 637-697 Northland Ave., 
Buffalo, N. Y. 


Pulley Cover — Folder, describing 
Warren Pulley Cover, a lagging applied 
like paint.—Warren Pulley Cover Co., 
Ine., Lawence, Mass. 


Pumps—Bulletin No. 7069, on Style 
CRV end-suction centrifugal pumps.— 
Ingersoll-Rand Co., Cameron Pump Di- 
vision, 11 Broadway, New York. 

Pumps—Folder, title ‘““‘The Advance of 
Men and Methods at Pomona Pump Co.” 
—Pomona Pump Co., Pomona, Calif. 





Putty—Folder, describing Plastikon 
Putty, a rubber-base putty.—Mechanical 
Rubber Goods Division, The B. F. Good- 
rich Co., Akron, Ohio. 


Pyrometers—Bulletin 193-3, on _ indi- 
cating pyrometers of the mono-pivot 
type.—The Foxboro Co., Foxboro, Mass. 


Recorders — Catalog N-57-161, on 
Micromax frequency recorders and indi- 
cators.—Leeds & Northrup Co., 4934 
Stenton Ave., Philadelphia. 


Refractories—Booklet, title “How to 
Reduce Spalling with Super Duty Re- 
fractories.”—General Refractories Co., 
Philadelphia. 

Relay—Bulletin A, describing a.c. 
mercury plunger relay.—H-B_ Electric 
Co., Inc., 2518 North Broad St., Phila- 
delphia. 

Respirators—Bulletin No. EM-3, 
describing chemical cartridge respir- 
ators.—Mine Safety Appliances’ Co., 
Braddock, Thomas & Meade Sts., Pitts- 
burgh. 

Rubber Mountings—Folder, on Vibro- 
Insulators, shock- and vibration-absorb- 
ing mountings for mechanical equip- 
ment.—Mechanical Rubber Goods Divi- 
Onis The B. F. Goodrich Co., Akron, 

oO. 


Starter—Bulletin, on Bethlehem slip- 
ring starter, a mechanical unit function- 
ing similarly to a clutch—J. P. Mad- 
den, Bethlehem Steel-Nieman Patents, 
342 Ninth Ave., Bethlehem, Pa. 


Starters—Price List 11-200, on Deion 
non-reversing linestarters in over-size 
cabinets.—Westinghouse Electric & Mfg. 
Co., East Pittsburgh. 


Steam Trap—Bulletin No. 35-86, on 
vertical, float-type steam trap.—Amer- 
ican District Steam Co., North Tona- 
wanda, N. Y 


Steel—Bulletin No. 50, on Ledloy 
lead-bearing steel.—Inland Steel Co., 38 
South Dearborn St., Chicago. 


Switches—Five bulletins: GEA-19H 
on CR7006-D7 a.c. magnetic motor- 
starting switch; GEA-748B on CR3202 
a.c. reversing drum _ switches; GEA- 
2234B en CR1061 manual motor-start- 
ing switch; GEA-2889 on CR7006 mag- 
netic motor-starting switches; GHA- 
2907 on CR9440-B1B- Alnico limit 
switch.—General Electric Co., Schenec- 
tady, N 


Switchgear—Bulletin 1145B, on Metal 
clad switchgear.—Allis-Chalmers Mfg. 
Co., Milwaukee. 


Switching Equipment—Bulletin Nv. 
364, on Type RA subway oil discon- 
nects.—G & W Electric Specialty Co., 
7780 Dante Ave., Chicago. 


Tanks—Catalog, describing wood tank 
installations.—National Tank and Pipe 
Co., Portland, Ore. 


Telemetering System—Bulletin No. 
513, on Metavane system of pneumatic 
telemetering.—The Bristol Co.,. Water- 
bury, Conn. 

Timer—Bulletin No. 258, on Polyflex 
instantaneous reset timer.—Eagle Sig- 
nal Corp., Moline, 11. 
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That's just one of the talks to be delivered 
anonymously by a masked speaker that will 
set every man thinking at the Annual Con- 
ference of National Industrial Advertisers 
Association in Cleveland, September 21-23. 
A second masked speaker will tell what he 
would do if he were a publication repre- 
sentative. 


We're not going to tell you much here—just 
highlight the program enough to make your 
mouth water and your brain tingle. 

T. M. Girdler, Chairman, Republic Steel Corp- 
oration, is scheduled for the opening address 
and when “’T. M.” talks he says something. 
J. H. McGraw, Jr. will talk on ‘What I Would 
Do Now If I Were An Indusirial Advertising 
Manager.” 

The new Publisher's Statement will receive 
full discussion. 

Clinic sessions, so popular last year, will 
again cover a wide range of interesting sub- 
jects. Two half-day sessions instead of one. 


A general conference session will cover such 
subjects as “Preparing the Plan”, “How to 
Gather Usable Material”, “Copy Technique”, 
“How to Sell Management”, “Co-ordinating 



















Sales and Advertising” and “How and Why 
to Use an Industrial Agency.” 


Another session will deal with ‘Problems of 
the Small Advertiser”, ‘Production Prob- 
lems”, “Public Relations”’—and there are 
many others. 


If I were an Advertising Manager, I certainly 
would start now to make plans to attend the 
16th N. I. A. A. Conference even if I had to. 
hitch-hike to Cleveland. And I would send in 
my advance registration now to—Ed. Bossart, 
Bailey Meter Company, Ivanhoe Road, 
Cleveland, Ohio. 





IF I EMPLOYED AN ADVERTISING 
MANAGER-! would make certain that he at- 
tended this Conference, because changing times 
and markets demand a changed viewpoint—a 
new viewpoint that can be obtained only by 
hearing discussions by men whose experience 
is up-to-the-minute—right up to September 2lst. 
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NATIONAL INDUSTRIAL ADVERTISERS {SOCIATION 


100 EAST OHIO STREET 













CHICAGO, ILLINOIS 








Tools—Folder, showing line of cop 
per tubing service tools—The Imperial 
Brass Mfg. Co., 1200 West Harrison 
St., Chicago. 

Torches—F older, on torches and 
melting furnaces.—Insto-Gas Corp., 1900 
East Jefferson Ave., Detroit. 

Truck—Bulletin No. 111, on hydraulic 
lift truck for two-faced pallets.—Lyon 
Iron Works, Greene, N. Y 

Trucks—Catalog No. 50, on line of 
power trucks, tractors, and cranes.— 
Baker Industrial Truck Division of The 
Baker-Raulang Co., Cleveland. 

Unit Heaters—Bulletin No. 38-A, on 
electromode’ electric unit heaters.— 
Electric Air Heater Co., Division of the 
American Foundry Equipment Co., 535 
South Byrkit St., Mishawaka, Ind. 

Valves—Folder, on plug disk, globe, 
and angle valves.—Crane Co., 836 South 
Michigan Ave., Chicago. 

Water Conditioning—Booklet and 


folder, on Buromin and Hall method ot 


boiler water conditioning.—The Buro- 
min Co., 600 Bowman Bldg., Pittsburgh. 

Welding Electrodes—Bulletin R-5, on 
Smoothare welding  electrodes.—Har- 
nischfeger Corp., 4400 West National 
Ave., Milwaukee. 

Wire Rope—Folder, title “The Boss 
Quizzes Sandy About His Cruise Around 
South America.”—Macwhyte Co., Ken- 
osha, Wis. 


BOOKS 


ARC WELDING AND HOW TO 
USE IT 
_W. J. Chaffee. The Hobart Brothers 
Company, Troy, Ohio. 340 pages, in- 
dex. $1.50. 


Third edition. Information in the 
fore part of the book, for those who 
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LEADERSHIP 
FOR OVER FIFTY YEARS 


@ Ever since the world’s first tri-motor electric crane was built 
in the P&H shops, more than 50 years ago, P&H has continued 
its leadership as America’s largest builder of overhead handling 


equipment. 


When you turn to this group of specialists, you avail yourself of 
the broadest possible experience in the handling of materials with 
electric traveling cranes. Offered in all capacities from 5 to 300 


tons. 


Your inquiry will receive every consideration. The 


Harnischfeger Corporation, 4525 W. National Ave., Milwaukee, 


Wisconsin. 


























merely wish to learn more about 

are welding process and its applications 
has been greatly amplified, as om, 
pared with previous editions. In the 
later chapters are more detailed instrue- 
tions, exercises, tables, and other kinds 
of information that will be helpful to 
those who want to acquire proficieney 
in the actual use of the electric are. 
Much information contained in other 
publications put out by this company 
has now been made available in one 
book. Simplicity of language and free- 
dom from highly technical discussions 
ot the book easy to read and under- 


THE PRINCIPLES OF RATIONAL 
INDUSTRIAL MANAGEMENT 


James J. Gillespie, Management Con- 
sultant. Sir Isaac Pitman & Sons, Ltd 
Parker St., Kingsway, W. C. 2, London’ 
or 2 West 45th St., New York. 229 
pages, index. $4. 


Mr. Gillespie attempts two things it 
this book: To prove that “scientific 
management” is not scientific, and to 
establish a new basis for management 
practice. This new basis will have 
more of the human and social relation- 
ships in it, will be a much broader field 
of interest for those engaged in man- 
agement. Mr. Gillespie’s argument is 
that management cannot be_ content 
with the study of internal procedures 
only, while other people try to solve 
important problems that bear on indus- 
trial effectiveness. 


GROUP PURCHASE OF MEDICAL 
CARE BY INDUSTRIAL EMPLOYEES 


Leahmae Brown, Research Assistant, 
Industrial Relations Section, Princeton 
University. Industrial Relations Sec- 
tion, Princeton University, Princeton, 
N. J. 53 pages, bibliography. $1. 


Representative plans for group pur- 
chase of medical care by emplovees 
were studied by the Princeton Indus- 
trial Relations Section, and summar- 
ized in this report. The problem of 
medical care is discussed in its broader 
aspects, and developments in genera! 
medical car2 within industry are re- 
viewed. Attitude of organized medicine 
toward group-purchase plans is shown 
too. 


ON THE CALENDAR 


AUGUST 

9-12, American Institute of Electrical 
Engineers, Pacific Coast Conven- 
tion, Portland, Ore. H. H. Henline, 
National Secretary, 33 West 39th 
St., New York. 

31-Sept. 3, Silver Bay Conference on 
Industrial Relations, Silver Bay, 
IN. Xe . H. T. Foster, Executive 

Secretary, 347 Madison Ave., New 

York. 


SEPTEMBER 

8-9, Conference on Engineering and In- 
dustrial Statistics, Massachusetts 
Institute of Technology, Cambridge, 
Mass. Address correspondence to 
Secretary, Conference on Engineer- 
ing and Industrial Statistics, Mas- 
sachusetts Institute of Technology, 
Cambridge, Mass. 

19-23, Seventh International Manage- 
ment Congress, Washington, D. C., 
N. W. Barnes, Executive Secretary, 
347 Madison Ave., New York. 

21-23, National Industrial Advertisers 
Association, Inc., 1938 Conference, 
Cleveland. Miss Mildred R. Web- 
ster, Headquarters Secretary, 100 
East Ohio St., Chicago. 


OCTOBER 

5-7, American Society of Mechanical 
Engineers, Fall Meeting, Provi- 
dence, R. I. C. E. Davies, Secre- 
tary, 29 West 39th St., New York. 

10-14, National Safety Council, Annual 
Meeting, Chicago. H. Cameron, 
Secretary and Managing Director, 
20 North Wacker Drive, Chicago. 

24-28, National Electrical Manufac- 
turers Association, Annual Meeting, 
Chicago. W. J. Donald, Managing 
a: aa 155 West 44th St., New 
ork. 
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eANNOUNCING 


New Automatic 


BATCHING 
SCALES 





With Electric Eye Control 


Batching with laboratory accuracy on a 
production basis is now made possible 
by latest type Buffalo Automatic Batch- 
ing Seales with Electric Eye and Elec- 
tro-Mechanical Interlock. They provide 
precise weighing of ingredients and cor- 
rect sequence of batching. Complete 
secrecy of formula is maintained, even 
from operator. Built in a complete 
line to fit requirements ... write for 
new Bulletin 385. 


BUFFALO SCALE CO. 


BUFFALO, N. Y. 
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OLIVER FIELD ALLEN 


Licensed Professional Engineer, New York State 
Fellow: A.I.E.E. Member: S.M.E. S.AE. 
Am. Chem. Soc., Soc. Am, Mil 
Consulting Engineer 
Diesel Engines, International Engineering Liaison. 
Gas and Oil Engine Power Applications. 
r Foreign Correspondents 
117 Liberty Street, New York City 
Cable Address: OFALL-New York 


Engrs. 








METHODS ENGINEERING 
COUNCIL, INC. 


MOTION AND TIME STUDY INDUSTRIAL MANAGEMBNT 
INSTRUCTION CONSULTATIONB 
TRAINING INSTALLATIONS 


Wood and Franklin Streets, Station 31 
Pittsburgh, Pa. 








ALLAN H. MOGENSEN 
Training in Work Simplification 


330 W. 42nd Street 
NEW YORK CITY 
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carry your “HANGOVERS” 


























@ Long overhanging loads can be moved from place to 
place faster and easier with the Service Tube and Rod Truck. It is 
especially designed to handle steel tubing, rods and pipe from cars 
to storage, and from storage to production machines with very little 


effort and no trouble at all. 


Equipped with two large carrying cradles, this truck handles 5,000 
pounds smoothly. It is 27” wide, 84” long, and 58” high. Center 
wheels are 12” x 214” 
which swivel, and measure 8” x 214’’—all Hyatt equipped. 


and are of textolite as are the end wheels 


SERVICE CASTER & TRUCK CO. 


ad + E 511 N. Brownswood Ave., Albion, Mich. 


CUSTOM BUILT 


TRUCKS 
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There Is Added Value Let us send you a copy of 
: Dodge Rolling Bearings 


in the Nam e Dodge! Catalog—Write for it now. — 


AUGUST, 1938 








SINGLE I-BEAM CRANES 


SERVE MACHINE TOOLS WITH 
PRECISION AND ECONOMY 








ag emia 


Jo, & HOIST CORP. 


364 SCHUYLER AVENUE, MONTOUR FALLS, N. Y. 


A COMPLETE LINE OF CRANES AND HOISTS 














B WY COMPLETE 
PROTECTION 





ORDINARY PAINT 








Not Just... 


Surface Coverage 
S=== RUST= A= 


N 
SSS 


SSS 






@ Unlike ordinary paints, NITROSE 
penetrates through rust, grease and 
gtime down to the bare metal, 
effectively stopping corrosive action. 
Stands up longer, too. Get the facts 
on this time-tested corrosion-resisting 


covering. Write, 





THE NITROSE CO., INC. 


ProriaA, ILLINOIS 


\ <A 
==) : 
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Equipment—Material— Supplies 





SINCE 
1858 


STOP WATCHES 


Unrivolled for accuracy plus economy in time 
study. Newly Patented rust and corrosion proof 
coil springs retain accuracy, never breck. Send 


for circular. REPAIR SPECIALISTS, ALL MAKES. 
M. DUCOMMUN 580 5th Ave., N.Y.C. 












G. B. LEWIS CO. 





SERVICE SECTION 


30 DAY FREE 
TRIAL OFFER! 


Skid Boxes @ Box Trucks 
Shipping Boxes 
, Dept. X, Watertown, Wis 





For Plant—Mili—Factory 








Do You Use Your 
Own Product? 


If so, how many plants represented by the 
thousands of readers of Factory Management 
and Maintenance could use it too (and would 
BUY it) if your advertisement appeared here? 








BHICACO.U.S.A. 
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Factory Management 
and Maintenance 


POSITIONS WANTED 


INDUSTRIAL ENGINEER, ’37 graduate, M.E. 
degree. Interested in production planning 
and control. PW-495, Factory Management 
and Maintenance, 330 West 42nd Street, New 
York City. 
SAFETY ENGINEER—Several years experi- 
ence in all types of safety work; engineer- 
ing graduate; some employment experience. 
PW-497, Factory Management and Mainte- 
nance, 330 West 42nd Street, New York City. 


INDUSTRIAL ENGINEER, technical graduate, 

with six years of basic experience leading 
to present employment as head of Rates & 
Methods Department with well known, 
medium _ sized concern, desires change. 
PW-499, Factory Management and Mainte- 
nance, 330 West 42nd Street, New York City. 


INDUSTRIAL ENGINEER—Cornell graduate, 

’32, employed; varied industrial and time 
study background. Seeks position with small 
or medium sized company considering instal- 
lation of production measurement’ system. 
PW-500, Factory Management and Mainte- 
nance, 330 West 42nd Street, New York City. 
MANAGEMENT ENGINEER — Qualified by 

thorough engineering training and 13 years 
broad experience to serve efficiently as con- 
struction and maintenance engineer. Seven 
years industrial and utility engineering. Six 
years city management. A student of public 
relations with knowledge of personnel, pur- 
chasing and _ finance. Age 34, Associate 
A.S.C.E., native of Maine, good personality. 
PW-501, Factory Management and Main- 
eens rigaag 883 Mission St., San Francisco, Cali- 
ornia. 


INDUSTRIAL ENGINEER — Time — Motion 
Study—Dept. Layout—Process, machining, 
stamping, welding, assembly, painting, ship- 
ping. Eighteen years’ experience manufactur- 
ing, cash registers, tractors, farming machin- 
ery, automotive parts, automobiles, electric 
motors, electrical appliances, guns. Age 38. 
Location optional. P. S. Hinshaw, 1351 E. 
Grand Blvd., Apt. 208, Detroit, Michigan. 


SELLING 
OPPORTUNITIES 


OFFERED—WANTED 


Selling Agencies—Sales Executives 
Salesmen Additional Lines 


OPPORTUNITY OFFERED 


SALESMEN, experienced in industrial main- 

tenance materials. Engineering background 
preferred, but not required. Several exclusive 
territories open. SW-496, Factory Manage- 
ment and Maintenance, 330 West 42nd Street, 
New York City. 



































WANTED 


WANTED a used Claff Box Assembling ma- 
chine. W-498, Factory Management and 

— 330 West 42nd Street, New York 
ity. 
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Manufacturers Agents 
and Representatives 


A nationally known AaA-1 storage 
battery manufacturer with a 40-year 
reputation for building one of the finest 
and most complete lines of wet storage 
batteries for industrial purposes, is 
shortly expanding sales activities in all 
sections of the country. 


A high grade manufacturers’ agent 
organization or representative will be 
chosen in each sales area to supplement 
and assist the regular factory sales 
force. If you have a successful selling 
record, experience and established con- 
tacts in the manufacturing and con- 
struction fields, vou will be interested 
in the very sound and profitable propo- 
sition that is available on a commission 
basis. 

Complete data, training, and the as- 
Sistance of an experienced factory man 
will be available to familiarize you 
with all features of this great line. If 
you are qualified, investigate today by 
giving full particulars on your organ- 
ization or individual record, in care of 
RW 502, Factory Management and 
Maintenance, 520 No. Michigan Ave., 
Chicago, II]. 


The following territories are avail- 
able: Boston, Philadelphia, Atlanta, 
Charlotte or Richmond, Birmingham, 
Detroit, New Orleans, Kansas City, 
Dallas, Houston, Minneapolis, Denver, 
Salt Lake, San Francisco or Oakland, 
and Baltimore. 


Manufacturer's Agent 
Sales Representative 


Manufacturer of quality line for more 
than 50 years, desires representation in 
the following territories: 
Philadelphia, Boston, Pittsburgh, Met- 
ropolitan New York, Buffalo, Cleveland, 
Youngstown, Chicago, St. Louis, Den- 
ver, Tulsa, Salt Lake City, Kansas 
City, Minneapolis, Los Angeles, San 
Francisco, Portland, Seattle. 
Ours is a repeat item sold to industrial 
plants, public utilities, steel mills, min- 
ing and smelting companies, food product 
companies and all types of industry. 
Remuneration—Liberal Commission. 
Representatives supported by selling 
helps, direct mail, and executive field 
assistance. 
Necessary to secure men who can make 
a good living for themselves and turn in 
a good volume of business. So that we 
may make proper selection kindly advise 
in first letter— 
Have you established contacts with 
industrial companies in your territory? 
Give names and lines you have sold 
them. Also give your experience in 
full, and territory covered. 
All replies held confidential. Write fully 
giving experience and contacts. 
RW-494, Factory Management 
& Maintenance 
330 West 42nd St., New York City 














WORKING CAPITAL and ADDI- 
TIONAL PRODUCTS available to 
medium-sized company manufac- 
turing electrical appliances’ or 
specialities. Must be able _ to 
stand rigid investigation. No 
brokers. B. O. 503, Factory 
Management & Maintenance, 330 
W. 42 St., New York City 

















SALARIED POSITIONS 
$2,500 to $25,000 


This thoroughly organized advertising service 
of 28 years’ recognized standing and reputation 
carries on preliminary negotiations for positions 
of the caliber indicated, through a procedure in- 
dividualized to each client’s personal requirements. 
Several weeks are required to negotiate and each 
individual must finance the moderate cost of his 
own campaign. Retaining fee protected by a 
refund provision as stipulated in our agreement. 
Identity is covered and, if employed, present posi- 
tion protected. If you have actually earned over 
$2,500, send only name and address for details. 


R. W. BIXBY, INC. 
276 Delward Blidg., Buffalo, N. Y. 


New ‘‘SEARCHLIGHT’’ Advertisements 


must be received by August 17th to appear in the 
September issue. 

Address copy to the 
Departmental Advertising Staff 
Factory Management and Maintenance 
330 West 42nd St., New York City 





Motors & Generators 


Save by buying guaranteed re- 
built equipment from our large 


stock. 
SLIP RING MOTORS 








H.P. Speed Make Type 

300 514 G. E. IM-17A 
400 600 G. E. IM 

400 514 G. E. MT—-410Y 

500 600 West. CW 

500 450 G. E. MT—412 

600 514 West. CW 

700 400 G. E. MT-—432 

SYNCHRONOUS MOTORS 

95 1800 G. E. TS 

160 720 G. E. Ts 

125 900 G. E. TS 

300 720 G. E. ATI 

300 600 G. E. ATI 


MOTOR GENERATOR SETS 


1—150K W, 250/275 Volt G.E. Synchronous 
1—200K W, 250/275 Volt G.E. Synchronous 





ELECTRICAL MACHINERY 


Motors and Generators, A.C. and D.C. for sale at 
Attractive Prices. Large stock. New and Rebuilt. 
All Guaranteed. Write for Steck List and 
Prices. 


Vv. M. NUSSBAUM & CO. 
FORT WAYNE, IND. 














Write for a copy of our 24-page Stock 
List. Your inquiry will be answered 
promptly. 


Electric Generator & Motor Co. 


4515 Hamilton Ave. Cleveland, Ohio 








@ ANNOUNCING 


a new home study course in motion 
study and work simplification for 


FOREMEN AND KEY SUPERVISORS 


Prepare for personal advancement 
by training yourself to improve 
methods and reduce costs. 

Send for free booklet entitled, ‘‘THE 
MODERN FOREMAN.” 


Methods Engineering Council 


Industrial Training Division 


Wood and Franklin Streets 
Pittsburgh (21) Pennsylvania 
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—-TRANSFORMERS-— 








STATION M 


A Complete Stock. 


SPECIAL 


2—350 KVA Gen. Electric Auto Trans- 
formers, 3-phase, 60 cycle, 34500Y/ 
22000Y volts. 

We Rewind, Repair and Redesign all Makes and Sizes. 

ALL TRANSFORMERS GUARANTEED FOR ONE YEAR 

Write for Catalog No. 133-D 


THE ELECTRIC SERVICE CO., INC. 


“AMERICA’S USED TRANSFORMER CLEARING HOUSE” 


Prompt Shipment. 


$675.00 


SINCE 1912 
CINCINNATI, OHIO 
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A sure way to save money 
and guard product quality 





Taylor Automatic Control of time, temperature, pressure, and other elements in 
industrial process answers the desire for more economical and efficient production 








Yoo HAVE at your command 
one of the most important develop- 
ments ever offered industry to turn 
out a greater volume of high quality 
product units at lower cost. 

It is a fully automatic system of 
process control, of which the installa- 
tion shown at the right is just one ex- 
ample. This is a far cry from inexact 
and uncertain manual regulation, but 
a sure answer to demands for more 
efficient and economical processing. 


Taylor offers you today the results 
of pioneering work and research into 
process control that started before 1922. 
Modern Taylor Coordinated Instrumen- 
tation (or Process Control) has had 
many successes in many different fields. 
Its regulation of time, temperature and 
pressure, and its coordination of these 
variables with automatic precision have 
madehistory inindividual plants. Taylor 
installations range all the way from 
the simpler automatic regulation of 
time and pressure to complex systems 
in which several instruments, coordi- 
nated and interlocked, carry on an in- 
tricate process from beginning to end 
according to a fixed schedule. 

Taylor Coordinated Instrumentation 
today guarantees reproduction of a 
processing schedule at any time. It is 
one of the best assurances of uniform 
quality. It hurries production flow. It 
practically eliminates wastes and sec- 
onds. It cuts production costs...helps 
increase net profits. 

Taylor Coordinated Instrumentation 
is an investment which earns dividends. 
Let us fit it to your needs. To get the 


AUGUST, 1938 








Modern Coordinated Control Installed... 


in 1936 by Taylor in a large tobacco plant. It 
governs operations during a processing cycle 
requiring about 25 minutes. The master in- 
strument is a Taylor Multi-Cam Time Cycle 
Controller (lower left on panel board) which 
operates ten air valve blocks and five switches. 
The system coordinates time and absolute 
pressure to give process control on the basis 


of either or both variables. It provides for 
automatic shift of the control point so that 
one instrument controls at several different 
absolute pressure values required by the cy- 
cle. It coordinates pneumatic and electric 
circuits. Taylor Single Cam Adjustable Cycle 
Controller (lower right) lengthens one or more 
of the time-controlled periods. 





services of engineers who will help 
you apply this control to your proc- 
esses, write Taylor Instrument Com- 
panies, Rochester, N. Y. Plant also 
in Toronto, Canada. Manufacturers 
in Great Britain—Short & Mason, 
Ltd., London, England. 








Indicating # Recording Controlling 





TEMPERATURE, PRESSURE, FLOW 
and LEVEL INSTRUMENTS 














Rubber girdles for tennis courts 


A typical example of Goodrich development in rubber 


ECAUSE play on clay and grass 
B tennis courts is dependent on 
weather —and because upkeep is ex- 
pensive—clubs, schools, parks would 
like to use concrete. But the summer 
sun caused expansion that cracked and 
buckled the concrete, and made the 
courts useless. 


Then an architect had an idea. He 
had heard that Goodrich had invented 
a rubber expansion joint for concrete 
roads. Why couldn’t the principle be 
used for tennis courts? He came to 
Goodrich and Goodrich engineers de- 
veloped a rubber strip which works 
perfectly. As the concrete expands, the 


rubber flexes downward, and as the 
concrete shrinks, the rubber flows back 
to original shape. Result is the top of 
the rubber strip is always flush with 
the surface of the court. 

These rubber joints are placed at 
the court markings and are painted, so 
that tape is unnecessary. They are a 
complete success, and make concrete 
courts practical at last. 


Whether or not you are a tennis 
player, this development is of interest 
to you because it illustrates the breadth 
of the research which never stops at 
Goodrich. This research has developed 
one rubber that takes terrific punish- 


ment (as a lining for ball mills it 
Outwears manganese steel), a rubber 
bearing that outwears bronze, a rubber 
belt that flexes 5 times longer than 
former belts. Every Goodrich product 
is made better by this exceptional 
Goodrich research activity. Your 
Goodrich Distributorcanshow youhow 
these improvements can save money 
in your plant. The B. F. Goodrich 
Company, Mechanical Rubber Goods 
Division, Akron, Ohio. 


Goodrich 
se alt itis RUBBER 


Another story of Goodrich development work appears on page three 
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CALL IN A 


FOR A BETTER 
WELDED PRODUCT 


Non-repeat timer 
for manually 
operated welder 


ian 
Non-repeat timer for 
air-operated welder 


Repeat timer for 
air-operated welder 





For every type of resistance welding machine and every class of production 
welding, Square D has adjustable, automatic timing devices, heavy duty weld- 
ing contactors, pressure switches and accessories ...No matter what your 
welding problems or requirements may be, Square D engineering service and 
equipment can help you produce a better product. 






See A  sounre p> man 


DETROIT- MILWAUKEE -LOS ANGELES 


IN CANADA: SQUARE O COMPANY CANADA LIMITED, TORONTO, ONTARIO 





Morse Drive goes back 26 
years! And it's still giving satis- 
factory performance! 


During most of those years this 
400 h.p. drive from steam en- 
gine to line shaft has given 
continuous 24-hour service. A 
recent inspection showed chain 
and sprockets fit for many more 
years of efficient operation. 


The Morse Silent Chain drive 
illustrated is a good example 
of the long, efficient, coukte- 
free life that is built into every 
Morse drive. Because of such 
exclusive Morse features as the 


SILENT CHAINS 


MORSE CHAIN 


HE service record of this 


COMPANY 


rocker joint, which makes oper- 
ation easy and cuts wear, Morse 
Silent chain drives deliver 
power with efficiencies up to 
99.4%. Adaptable in all sorts of 
conditions and requirements; 
capacities, fractional horse- 
power to five-figure ratings. 


Morse better drives are eco- 
nomical, dependable, efficient 
—yet they cost no more than 
ordinary types of drive! Let the 
Morse man in your territory 
tell you how Morse positive 
drives can fit into your power 
transmission problems. 


ROLLER CHAINS FLEXIBLE COUPLINGS 



























Other MORSE PRODUCTS 


FLEXIBLE COUPLINGS 


Morse Standard Cou- 
ling, two facing 
ardened steel 

sprockets wrapped 

in a length of special 
chain. Morse Mor- | 
flex utilizes live 9m 
rubber for the flex- 
ing medium. 














MORSE CLUTCHES 
"Kelpo’ and High 
Torque Clutches are 
adapted to free 
wheeling applica- 
tions of all sorts. 
They free wheel 
without appreciable 
drag —drive smooth- 
ly and dependably. 





positive DRIVES 


ITHACA N. Y. 


DIVISION 





KELPO CLUTCHES 


BORG-WARNER CORP. 





